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INHIBITORS OF MONOAMINE UPTAKE 

The present invention is directed to compounds which inhibit the uptake of one or more 
physiologically active monoamines selected from serotonin (also called 5- 
• hydroxytryptamine or 5-HT), norepinephrine (also called noradrenaline) and dopamine. 
There is a large body of scientific evidence pointing to the physiological role of these 
monoamines as neurotransmitters. Consequently, compounds which are capable of 
inhibiting the uptake of one or more of these monoamines find utility in the treatment of 
disorders of the central and/or peripheral nervous system. 

It is known that the 3-aryloxy-3-substimted-l-aminopropane class of compounds have 
demonstrated particular diversity in their ability to inhibit the uptake of monoamines. 
Fluoxetine (N-methyl 3-((4-trifluoromemylphenyl)oxy)-3-phenyl-l-aminopropane 
hydrochloride), for example, is a selective serotonin uptake inhibitor that has found great 
market acceptance in the treatment of depression and has also been approved for the 
treatment of a number of other disorders. Atomoxetine ((-)-N-methyl 3-((2- • 
methylphenyl)oxy)-3-phenyl-l-aminopropane hydrochloride), is a selective 
norepinephrine uptake inhibitor that is approved for the treatment of attention 
deficit/hyperactivity disorder. Duloxetine ((+)-N-methyl 3-(l-naphthalenyloxy)-3-(2- 
thienyl)-l-aminopropane hydrochloride), is a dual serotonin and norepinephrine uptake 
inhibitor that is in clinical development for the treatment of depression. 

WO 01753258 discloses the compound 3-[(phenylmemyl)K3S)-3-pyrroUajnylamino]- 
propanenitrile as an intermediate in the synthesis of nitrogenous cyclic compounds which 
are useful as calcium antagonists 

It would be advantageous to provide further compounds which are capable of inhibiting 
the uptake of one or more monoamines selected from serotonin, norepinephrine and 
dopamine. Preferably, such compounds would exhibit one or more of the following 
characteristics when compared with known monoamine uptake inhibitors - (i) improved 
potency in their inhibition of one or more of these monoamines, (ii) improved selectivity 
in their inhibition of one or more of these monoamines, (hi) improved bioavailability, (iv) 
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minimal interaction with metabolic enzymes such as CYP2D6 and (v) improved acid 
stability. 

Accordingly, the present invention provides a compound of formula I 




CD 



wherein 

10 R 1 is Q-C6 alkyl (optionally substituted with 1, 2 or 3 halo substituents and/or with 1 

substituent selected from -S-(Ci-C 3 alkyl), -0-(Ci-C 3 alkyl) (optionally substituted with 1, 
2 or 3 F atoms), -0-(C 3 -C 6 cycloalkyl), -S0 2 -(Ci-C 3 alkyl), -CN, -COO-(Ci-C 2 alkyl) and 
-OH); C2-C6 alkenyl; -(CH2) q -Ar 2 ; or a group of formula (i) or (ii) 

(CRV) t -X (CR 7 R^Y 

15 (i) (ii) 

R 2 , R 3 and R 4 are each independently selected from hydrogen or C1-C2 alkyl; 

R 5 , R 6 , R 7 and R 8 are at each occurrence independently selected from hydrogen or C1-C2 

alkyl; 

-X- is a bond, -CH 2 -, -CH=CH-, -O-, -S-, or -S0 2 -; 
20 -Y- is a bond, -CH 2 - or -O-; 

-Z is hydrogen, -OH or -0-(d-C 3 alkyl); 

p is 0, 1 or 2; 

q is 0, 1 or 2; 

risOorl; 
25 sis 0,1, 2 or 3; 
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t is 0, 1, 2 or 3; 

An is phenyl, pyridyl, thiazolyl, benzothiophenyl or naphthyl; wherein said phenyl, 
pyridyl or thiazolyl group may be substituted with 1, 2 or 3 substituents each 
independently selected from halo, cyano, C x -C 4 alkyl (optionally substituted with 1, 2 or 3 
F atoms), -0-(Ci-C 4 alkyl) (optionaUy substituted with 1, 2 or 3 F atoms) and -S-(d-C 4 
alkyl) (optionaUy substituted with 1, 2 or 3 F atoms) and/or with 1 substituent selected 
from pyridyl, pyrazole, phenyl (optionally substituted with 1, 2 or 3 halo substituents) and 
phenoxy (optionally substituted with 1, 2 or 3 halo substituents); and wherein said 
benzothiophenyl or naphthyl group may be optionally substituted with 1 , 2 or 3 
substituents each independently selected from halo, cyano, d-C 4 alkyl (optionaUy 
substituted with 1, 2 or 3 F atoms), -0-(d-C 4 alkyl) (optionaUy substituted with 1, 2 or 3 
F atoms), and -S-(d-C 4 alkyl) (optionally substituted with 1, 2 or 3 F atoms); 
Ar 2 is naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or phenyl, wherein 
said naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or phenyl may be 
substituted with 1, 2 or 3 substituents each independently selected from halo, Q-C 4 alkyl 
(optionaUy substituted with 1, 2 or 3 F atoms) and -0-(d-C 4 alkyl) (optionally 
substituted with 1, 2 or 3 F atoms); and pharmaceutical^ acceptable salts thereof; 
provided that 

(a) the cycUc portion of the group of formula (i) must contain at least three carbon atoms 
and not more than seven ring atoms; 

(b) when -X- is -CH=CH-, then the cyclic portion of the group of formula (i) must 
contain at least five carbon atoms; and 

(c) when -Z is -OH or -<D-(d-d alkyl), then -X- is -CH 2 -; 

(d) when -Y- is -O- then p cannot be 0; and 

(e) the compound 3^(phenylmemyl)K3S)-3-pyrroUaUnylantino]-propanenitrile is 
excluded. 

In the present specification the term "Ci~C 6 alkyl" means a monovalent unsubstituted 

saturated straight-chain or branched-chain hydrocarbon radical having from 1 to 6 carbon 
atoms. 
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In the present specification the term "C2-Cg alkenyl" means a monovalent unsubstituted 

unsaturated straight-chain or branched-chain hydrocarbon radical having from 2 to 6 
carbon atoms and containing at least one carbon-carbon double bond. 
5 - 

In the present specification the term "C3-C6 cycloalkyl" means a monovalent 
unsubstituted saturated cyclic hydrocarbon radical having from 3 to 6 carbon atoms. 

In the present specification the term "Cj-Cg alkylene" means a divalent unsubstituted 

10 saturated straight-chain or branched-chain hydrocarbon radical having from 1 to 6 carbon 
atoms. 

In the present specification the term "halo" or "halogen" means F, CI, Br or I. 

15 In the present specification the term "C1-C4 difluoroalkyl" means a monovalent 

unsubstituted saturated straight-chain or branched-chain hydrocarbon radical having from 
1 to 4 carbon atoms wherein two hydrogen atoms are substituted with two fluoro atoms. 
Preferably the two fluoro atoms are attached to the same carbon atom. 

20 La the present specification the term "C1-C4 trifluoroalkyl" means a monovalent 

unsubstituted saturated straight-chain or branched-chain hydrocarbon radical having from 
1 to 4 carbon atoms wherein three hydrogen atoms are substituted with three fluoro 
atoms. Preferably the three fluoro atoms are attached to the same carbon atom. 

25 In the present specification the term "phenoxy" means a monovalent unsubstituted phenyl 
radical linked to the point of substitution by an O atom. 

In the present specification the term "pyridyl" includes 2-pyridyl, 3-pyridyl and 4-pyridyl. 



30 



In the present specification the term "furyl" includes 2-furyl and 3-fiiryl. 2-furyl is 
preferred. 
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In the present specification the term "thiophenyl" includes 2-thiophenyl and 3-thiophenyl. 

In the present specification the term "thiazolyl" includes 2-thiazolyl, 4-thiazolyl and 
5-thiazolyl. " 

In the present specification the term "pyrazole" includes 1-pyrazole, 3-pyrazole and 4- 
pyrazole. 1-pyrazole is preferred. 

In the present specification the term "benzothiophenyl" includes 2-benzo[b]thiophenyl, 3- 
benzo[b]thiophenyl, 4-benzo[b]thiophenyl, 5-benzo[b]thiophenyl, 6-benzo[bJthiophenyl 
and 7-benzo[b]thiophenyl. 

In the present specification the term "naphthyl" includes 1-naphthyl, and 2-naphthyl. 1- 
naphthyl is preferred. 

hi the above definitions, similar terms specifying different numbers of C atoms take an 
analogous meaning. For example the terms "C1-C4 alkyl" and "C1-C3 alkyl" mean a 
monovalent unsubstituted saturated straight-chain or branched-chain hydrocarbon radical 
having from 1 to 4 and 1 to 3 carbon atoms respectively. The term "C1-C4 alkyl" 
includes methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and tert-butyl. 
The term "C1-C3 alkyl" includes methyl, ethyl, n-propyl and iso-propyl. 

It will be appreciated that when s is"2 or 3, then each R 5 and/or each R 6 can be different. 
In the same way when t is 2 or 3, then each R 7 and/or each R 8 can be different. 

In a preferred embodiment of the present invention R 1 is Ci-C 6 alkyl, C 2 -C 6 alkenyl, 
-(CH 2 )m-CF3, -(CHaVS-CQ-Cs alkyl), -CH 2 -COO-(Ci-C 2 alkyl), -(C1-C5 alkylene)-0- 
(C1-C3 alkyl), -(C1-C5 alkylene)-0-(C3-C 6 cycloalkyl), -(C1-C5 alkylene)-S0 2 -(C 1 -C 3 
alkyl), -(d-C 5 alkylene)-OCF 3 , -(Ci-C 6 alkylene)-OH, -(CVC5 alkylene)-CN, -(CH 2 ) q - 
Ar 2 or a group of formula (ia), (ib) or (ii) 
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\ f ' \ ^ 8 ■ r p I ' 

\ A 8 (CR 7 R 8 ) t k 

^ — (cr 7 r 8 ) . 1 \K 

(ia) (ib) (ii) 

R 2 , R 3 , R 4 , R 5 , R 6 , R 7 , R 8 , -X-, -Y-, p, q, r and s have the values defined above; 
5 mis 1, 2 or 3; 
nis 1, 2 or 3; 
t is 2, 3 or 4; 

-An is phenyl, pyridyl, thiazolyl or .naphthyl; wherein said phenyl, pyridyl or thiazolyl 
group may be substituted with 1, 2 or 3 substituents each independently selected from 

10 halo, trifluoromethyl, cyano, C1-C4 alkyl, -0-(Ci-C 4 alkyl), -0-(Ci-C 4 difluoroalkyl), 
-O^Q-Q trifluoroalkyl), -S-(C,-C 4 alkyl), -S-(Ci-C 2 trifluoroalkyl) and/or with 1 
substituent selected from pyridyl, pyrazole, phenyl (optionally substituted with 1, 2 or 3 
halo substituents) and phenoxy (optionally substituted with 1, 2 or 3 halo substituents); 
and wherein said naphthyl group may be optionally substituted with 1, 2 or 3 substituents 

15 each independently selected from halo, trifluoromethyl, cyano, Ci-C 4 allcyl, 

-0-(Ci-C 4 alkyl), -0-(Ci-C 4 difluoroalkyl), -0-(Ci-C 4 trifluoroalkyl), -S-(Ci-C 4 alkyl), 
-S-(Ci-C 2 trifluoroalkyl); 

Ar 2 is naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or phenyl, wherein 
said naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or phenyl may be 
20 substituted with 1, 2 or 3 substituents each independently selected from halo, Ci-C 4 alkyl, 
trifluoromethyl and -0-(Ci-C 4 alkyl); 
and pharmaceutical^ acceptable salts thereof. 

In a preferred embodiment of the present invention R 2 is hydrogen. In another preferred 
25 embodiment of the present invention R 3 and R 4 are hydrogen. More preferably R 2 , R 3 and 
R 4 are hydrogen. 

In a preferred embodiment of the present invention each R 5 and R 6 is hydrogen. In 
another preferred embodiment of the present invention each R 7 and R 8 is hydrogen. More 
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preferably R*, R , R 7 and R 8 are hydrogen. 

In a preferred embodiment of the present" invention R 1 is Q-C, alkyL More preferably* 1 
is n-propyl, 1-methylethyl, 2-methylpropyl, 3,3-dimethylpropyl 

5 • - _ 

In another preferred embodiment of the present invention R 1 is -(C 4 -C 5 alkylene)-OH 
More preferably R 1 is 2,2-dimethyl-2-hydroxyethyl or S.S-dimethyl-S-hydroxypropyl. 

In another preferred embodiment of the present invention R 1 is a group of formula (i) and 
10 each R and R 6 is hydrogen. More preferably each R 5 , R 6 , R 7 and R 8 is hydrogen. 

hi another preferred embodiment of the present invention R 1 is a group of formula (ii) and 
each R and R 6 is hydrogen. More preferably each R 5 , R 6 , R 7 and R 8 is hydrogen. 

15 Mother preferred embodto^^^ ^ 
0, . 1S 2, t is 2, -Z is hydrogen and -X- is -O-, -S- or -SO,-. More preferably R 1 is a group 
of formula (i), r is 0, s is 2, t is 1 or 2, -Z is hydrogen and -X- is -O-. 

In another preferred embodiment of the present invention R 1 is a group of formula (i) r is 
20 0, s is 1, 2 or 3, t is 1, -Z is hydrogen and -X- is -CH 2 -. 

hi another preferred embodiment of the present invention R 1 is a group of formula (i), r is 
1, s is 0,1, 2 or 3, t is 1, -Z is hydrogen and -X- is -CH 2 -. 

25 * another preferred embo^ ~ 

da). More preferably R 1 is a group of the formula (ia) and each R 5 , R 6 , R 7 and R 8 is 
hydrogen. 

In another preferred embodiment of the present invention R 1 is a group of the formula 
30 (l b). More preferably R> is a group of the formula (ib), r is 1, t is 3, and each R 7 and R 8 is 
hydrogen. 
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In another preferred embodiment of the present invention R 1 is ~(CH 2 )nrCF3. More 
preferably R 1 is -(CH 2 ) m -CF 3 and m is 1, 2, or 3. 

In another preferred embodiment of the present invention R 1 is -(CH 2 ) n -S-(Ci-C3 alkyl). 
5 More preferably R 1 is -(CH 2 ) 3 -S-CH 3 . 

In another preferred embodiment of the present invention R 1 is -CH 2 -COO-(Ci-C 2 alkyl). 
More preferably R 1 is -CH 2 -COOCH 3 . 

10 In another preferred embodiment of the present invention R 1 is -(C1-C5 alkylene)-0-(Ci- 
C 3 alkyl). More preferably R 1 is -(C3-C4 alkylene)-OCH 3 . 

In another preferred embodiment of the present invention R 1 is -(C1-C5 alkylene)-0-(C 3 - 
C 6 cycloalkyl). More preferably R 1 is -CH 2 -CH 2 -0-cyclobutyl. 

15 

In another preferred embodiment of the present invention R 1 is -(C1-C5 alkylene)-S0 2 - 
(d-C 3 alkyl). 

In another preferred embodiment of the present invention R 1 is -(C1-C5 alkylene)-OCF 3 . 
20 More preferably R 1 is -CH 2 -CH 2 -OCF 3 . 

In another preferred embodiment of the present invention R 1 is -(C1-C5 alkylehe)-CN. 
More preferably R 1 is -(C 2 -C 4 alkylene)-CN. Most preferably -CH 2 -CH 2 -CN or 
-CH 2 -C(CH 3 ) 2 -CN. 

25 

In another preferred embodiment of the present invention R 1 is -(CH 2 ) q -Ar 2 , and q is 1. 
More preferably R 1 is -(CH 2 ) q -Ar 2 , q is 1 and -Ar 2 is pyridyl, phenyl or phenyl substituted 
with 1, 2 or 3 substituents each independently selected from halo, trifluoromethyl or Ci- 
C 4 alkyl. 

30 

In another preferred embodiment of the present invention -Ari is phenyl; phenyl 
substituted with 1, 2 or 3 substituents each independently selected from halo, 
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trifluoromethyl and C1-C4 alkyl and/or with 1 substituent selected from phenyl, phenyl 
substituted with 1, 2 or 3 halo substituents, pyridyl, pyrazole, phenoxy and phenoxy 
substituted with 1, 2 or 3 halo substituents; pyridyl; or pyridyl substituted with 1, 2 or 3 
substituents each independently selected from halo, trifluoromethyl and C1-C4 alkyl 
and/or with 1 substituent selected from phenyl and phenyl substituted with 1, 2 or 3 halo 
substituents. More preferably -Ari is phenyl or phenyl substituted with 1, 2 or 3 
substituents each independently selected from halo, trifluoromethyl and C1-C4 alkyl 
and/or with 1 substituent selected from phenyl, phenyl substituted with 1, 2 or 3 halo 
substituents, pyridyl, pyrazole, phenoxy and phenoxy substituted with 1, 2 or 3 halo 
substituents. Most preferably -An is phenyl substituted with 1 or 2 substituents each 
independently selected from halo, trifluoromethyl and C a -C 4 alkyl and/or with 1 
substituent selected from phenyl, phenyl substituted with 1 , 2 or 3 halo substituents, 
pyridyl, pyrazole; phenoxy and phenoxy substituted with 1 , 2 or 3 halo substituents. 
Suitable -Ar! groups include, for example, 2-methylthiophenyl, 2-methylphenyl, 2- . 
fluorophenyl, 2-chlorophenyl, 2-isopropoxyphenyl, 2-trifluoromethylphenyl, 2- 
difluoromethoxyphenyl, 2-methoxyphenyl, 2-ethoxyphenyl, 2-(l,l'-biphenyl), 2- 
phenoxyphenyl, 2-benzylphenyl, 3-trifluoromethoxyphenyl, 3-chlorophenyl, 3- 
trifluoromethylphenyl, 3-methylphenyl, 3-trifluorothiomethoxyphenyl, 3-methoxyphenyl, 
4- trifluoromethylphenyl, 4-chlorophenyl, 4-fluorophenyl, 3,5-dichlorophenyl, 3,5- 
dimethylphenyl, 3-trifluoromethyl-5-fluorophenyl, 3,5-difluorophenyl, 2,3- 
dichlorophenyl, 2,3-dimethylphenyl, 2-chloro-3-trifluoromethylphenyl, 2-chloro-3- 
methylphenyl, 2-methyl-3-chlorophenyl, 2,4-dichIorophenyl, 2,4-dimethyl, 2,4- 
difluorophenyl, 2-chloro-4-fluorophenyl, 2-trifluoromethyl-4-fluorophenyl, 2-fluoro-4- 
trifluoromethylphenyl, 2-methyl-4-chlorpphenyl, 2-methoxy-4-fluorophenyl, 2- 
trifluoromethyl-5-fluorophenyl, 2,5-dimethylphenyl, 4-fluoro-[l,l'-biphenyl]-2-yl, 2- 
chloro-5-fluorophenyl, 2-(trifluoromethyl)-6-fluorophenyl, 2-chloro-6-fluorophenyl, 3,4- 
dichlorophenyl, and 3-chloro-4-fluorophenyl. In general when -Ah is phenyl substituted 
with pyridyl, 3-pyridyl is preferred. 

In another preferred embodiment of the present invention -Ari is pyridyl or pyridyl 
substituted with 1, 2 or 3 substituents each independently selected from halo v 
trifluoromethyl and Q-C4 alkyl and/or with 1 substituent selected from phenyl and phenyl 
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substituted with 1, 2 or 3 halo substituents. More preferably -Ari is pyridyl substituted 
with 1 or 2 substituents each independently selected from halo, trifluoromethyl and Q-C4 
alkyl and/or with 1 substituent selected from phenyl and phenyl substituted with 1, 2 or 3 
halo substituents. Suitable -Ari groups include, for example, 3-phenyl-2-pyridyL In 
5 general when -Ari is a substituted pyridyl, substituted 2-pyridyl is preferred. 

The present invention includes pharmaceutically acceptable salts of the compounds of 
formula I. Suitable salts include acid addition salts, including salts formed with inorganic 
acids (for example hydrochloric, hydrobromic, nitric, sulphuric or phosphoric acid) or 
10 with organic acids, such as organic carboxylic acids (for example fumaric, pyruvic, 
lactobionic, glycolic, oxalic, maleic, hydroxymaleic, malic, citric, salicylic, o- 
acetoxybenzoic or tartaric acid), or organic sulphonic acids (for example toluene-p- 
sulphonic, bisethanesulphonic or methanesulphonic acid). 

15 It will be appreciated that certain compounds of formula I may possess one or more chiral 
centres. Where a structural formula does not specify the stereochemistry at one or more 
chiral centres, it encompasses all possible stereoisomers and all possible mixtures of 
stereoisomers (including, but not limited to, racemic mixtures), which may result from 
stereoisomerism at each of the one or more chiral centers. For example, the carbon atom 

20 at the three position of the pyrrolidine ring can give rise to two enantiomers of formulae 
(la) and (lb): 




(la) (lb) 
wherein R 1 , R 2 , R 3 , R 4 and Ari have the values defined in formula (I) above, with the 
25 proviso's therein. Said isomers are also an aspect of the present invention. Preferred 
compounds of the invention are those of formula (la). 
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The preferred stereochemistry detailed above applies also to the compounds used as 
intermediates for me preparation of the compounds of the present invention. 

As mentioned above, the compounds of the present invention and their pharmaceutically 
acceptable salts inhibit the uptake of one or more of the monoamine neurotransmitters • 
serotonin, dopamine and norepinephrine. 

In view of these properties, the compounds of the present invention and their 
pharmaceutically acceptable salts are indicated for use in treating disorders which are 
caused by or linked to decreased neurotransmission of one or more of these monoamines. 
Such disorders include disorders of the central and/or peripheral nervous system such as, 
for example, adjustment disorders (including depressed mood, anxiety, mixed anxiety and 
depressed mood, disturbance of conduct, and mixed disturbance of conduct and mood), 
age-associated learning and mental disorders (including Alzheimer's disease), alcohol 
addiction, antinociceptive pain, anxiety, apathy, attention-deficit (or other cognitive) 
disorders due to general medical conditions, attention-deficit hyperactivity disorder 
(ADHD), autism, bipolar disorder, borderline personality disorder, brain trauma, 
cardiovascular disorders, chronic fatigue syndrome, chronic or acute stress, chron's 
disease, cognitive disorders including mild cognitive impairment (MCI), conduct 
disorder, cyclothymic disorder, dementia of ageing, dementia of the Alzheimers type 
(DAT), depression (including adolescent depression and minor depression), dyspepsia, 
disruptive behavior disorders, drug addiction including cocaine abuse, dysthymic 
disorder, eating disorders (including bulimia and anorexia nervosa), emesis, emotional 
dysregulation, epilepsy, fibromyalgia and other somatoform disorders (including 
somatization disorder, conversion disorder, pain disorder, hypochondriasis, body 
dysmorphic disorder, undifferentiated somatoform disorder, and somatoform NOS), 
functional bowel disorders, gastric motility disorders, gastroesophageal reflux for 
functional bowel disorders, gastrointestinal disorders, generalized anxiety disorder 
(GAD), headache, hypertension, hypotensive states including orthostatic hypotension, 
iletis, impulsive control disorders, incontinence (i.e., stress incontinence, genuine stress 
incontinence, urge incontinence and mixed incontinence), inflammatory bowel disorders, 
inhalation disorders, insterstitial cystitis, intoxication disorders (alcohol addiction), 
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10 



15 



irritable bowel syndrome, ischemic bowel disease, mania, memory loss, mutism, nicotine 
addiction, obesity (i.e., reducing the weight of obese or overweight patients), obsessive 
compulsive disorders and related spectrum disorders, oppositional defiant disorder, pain 
(including chronic pain, inflammatory pain, neuropathic pain, non-neuropathic non- 
inflammatory pain, persistent pain, persistent pain of inflammatory and/or neuropathic 
origin, headache and migraine), panic disorders, Parkinsonism, peripheral neuropathy, 
post-traumatic stress disorder, premenstrual dysphoric disorder (i.e., premenstrual 
syndrome and late luteal phase dysphoric disorder), psoriasis, psychoactive substance use 
disorders, psychotic disorders (including schizophrenia, schizoaffective and 
schizophreniform disorders), seasonal affective disorder, selective serotonin reuptake 
inhibition (SSPJ) "poop out" syndrome (i.e., wherein a patient who fails to maintain a 
satisfactory response to SSRI therapy after an initial period of satisfactory response), 
senile dementia, sexual dysfunction (including premature ejaculation and erectile 
difficulty), sleep disorders (such as narcolepsy and enuresis), smoking cessation, social 
phobia (including social anxiety disorder), specific developmental disorders, substance 
abuse (including alcohol addiction, tobacco abuse, symptoms caused by withdrawal or 
partial withdrawal from the use of tobacco or nicotine and drug addiction including 
cocaine abuse), TIC disorders (e.g., Tourette's Disease), tobacco addiction, 
trichotilomania, ulcerative colitis, urethral syndrome, vascular dementia and cognitive 
impairment associated with schizophrenia (CIAS). 

One preferred group of compounds of the present invention selectively inhibit the 
reuptake of serotonin and norepinephrine over dopamine transporter. Preferably said 
group of compounds of the present invention selectively inhibit the reuptake of serotonin 
and norepinephrine relative to the dopamine transporter by a factor of at least five, and 
even more preferably by a factor of at least ten. Compounds of the present invention with 
this pharmacological profile are particularly useful for the treatment of depression, eating 
disorders (including bulimia and anorexia nervosa), inflammatory bowel disorders, 
functional bowel disorders, dyspepsia, chron's disease, iletis, ischemic bowel disease, 
ulcerative colitis, gastroesophageal reflux for functional bowel disorders, irritable bowel 
syndrome, obesity, insterstitial cystitis, urethral syndrome, gastric motility disorders, 
substance abuse (including alcoholism, tobacco abuse, symptoms caused by withdrawal 
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or partial withdrawal from the use of tobacco or nicotine and drug addiction including 
cocaine abuse), pain (including inflammatory pain, neuropathic pain, non-neuropathic 
non-inflammatory pain, persistent pain, persistent pain of inflammatory and/or 
neuropathic origin, headache and migraine), incontinence (including stress urinary 
incontinence and urge incontinence), dementia of ageing, senile dementia, Alzheimer's, 
memory loss, Parkinsonism, attention-deficit disorder (including attention-deficit 
hyperactivity disorder), anxiety, social phobia, disruptive behavior disorders, impulsive 
control disorders, borderline personality disorder, chronic fatigue syndrome, panic 
disorders, obsessive compulsive disorder, post-traumatic stress disorder, schizophrenia, 
gastrointestinal disorders, cardiovascular disorders, emesis, sleep disorders, cognitive ' 
disorders, psychotic disorders, brain trauma, premenstrual syndrome or late luteal 
syndrome, sexual dysfunction (including premature ejaculation and erectile difficulty), 
autism, mutism and trichotilomania. They are more particularly useful for the treatment of 
depression, incontinence (particularly stress urinary incontinence) and pain (particularly 
persistent pain), they are most particularly useful for the treatment of persistent pain.. 

For clinical purposes, pain may be divided into two categories: acute pain and persistent 
pain. Acute pain is provoked by noxious stimulation produced by injury and/or disease of 
skin, deep somatic structures or viscera, or abnormal function of muscle or viscera that 
does not produce actual tissue damage. On the other hand, persistent pain can be defined 
as pain that persists beyond the usual course of an acute disease or a reasonable time for 
an injury to heal or that is assbciated with a chronic pathologic process that causes 
continuous pain or the pain recurs at intervals for months or years. If pain is still present 
after a cure should have been achieved, it is considered persistent pain. For the purpose of 
the present invention, persistent pain can be chronic non-remitting or recurrent. The 
difference in definition between acute and persistent pain is not merely semantic but has 
an important clinical relevance. For example, a simple fracture of the wrist usually 
remains painful for a week to 10 days : If the pain is still present beyond the typical 
course of treatment, it is likely that the patient is developing reflex sympathetic 
dystrophy, a persistent pain syndrome that requires immediate effective therapy. Early 
and effective intervention potentially prevents theundue disability and suffering, and 
avoids the potential development of a condition that becomes refractory to therapy. 
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Acute and persitant pain differ in etiology, mechanisms, pathophysiology, 
symptomatology, diagnosis, therapy, and physiological responses. In contrast to the 
transitory nature of acute pain, persistent pain is caused by chronic pathologic processes 
5 in somatic structures or viscera, by prolonged and sometimes permanent dysfunction of 
the peripheral or central nervous system, or both. Also, persistent pain can sometimes be 
attributed to psychologic mechanisms and/or environmental factors. 

More specifically, persistent pain can be segmented into neuropathic pain (e.g. diabetic 
10 neuropathy, infectious neuropathic pain associated with ADDS, non-surgical carpal tunnel 
syndromes, post-herpetic neuralgia, cervical, thoracic and lumbosacral radiculopathies, 
stroke-related central pains, trigeminal neuralgia and complex regional pain syndromes I 
and H), inflammatory pain (e.g. polymyalgia, rheumatoid arthritis and osteoarthritis), and 
non-neuropathic non-inflammatory pain, non-neuropathic non-inflammatory chronic pain 
15 (NNNICP) (e.g. chronic fatigue syndrome, chronic back pain without radiculopathy, 
fibromyalgia, chronic tension type headaches, inflammatory bowel disorders, irritable 
bowel syndrome, whiplash injuries, chronic pelvic pain, TMJD and failed back). 

Current therapies for persistent pain include opiates, barbiturate-like drugs such as 
20 thiopental sodium and surgical procedures such as neurectomy, rhizotomy, cordotomy, 
and cordectomy. 

Another preferred group of compounds of the present invention selectively inhibit the 
reuptake of norepinephrine transporter over serotonin and dopamine, transporter. 

25 Preferably said group of compounds of the present invention selectively inhibit the 

reuptake of norepinephrine transporter relative to the serotonin and dopamine transporter 
by a factor of at least five, and even more preferably by a factor of at least ten. 
Compounds of the present invention with this pharmacological profile are particularly 
useful for the treatment of adjustment disorders (including depressed mood, anxiety, 

30 mixed anxiety and depressed mood, disturbance of conduct, and mixed disturbance of 
conduct and mood), age-associated learning and mental disorders (including Alzheimer's 
disease), alcohol addiction, anorexia nervosa, antinociceptive pain, apathy, attention- 
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deficit (or other cognitive) disorders due to general medical conditions, attention-deficit 
hyperactivity disorder (ADHD), bipolar disorder, bulimia nervosa, chronic fatigue 
syndrome, chronic or acute stress, cognitive disorders including mild cognitive 
impairment (MCI), conduct disorder, cyclothymic disorder, dementia of the Alzheimers 
type (DAT), depression (including adolescent depression and minor depression), 
dysthymic disorder, emotional dysregulation, fibromyalgia and other somatoform 
disorders (including somatization disorder, conversion disorder, pain disorder, 
hypochondriasis, body dysmorphic disorder, undifferentiated somatoform disorder, and 
somatoform NOS), generalized anxiety disorder (GAD), hypotensive states including 
orthostatic hypotension, incontinence (i.e., stress incontinence, genuine stress 
incontinence, and mixed incontinence), inhalation disorders, intoxication disorders 
(alcohol addiction), mania, migraine headaches, neuropathic pain, nicotine addiction, 
obesity (i.e., reducing the weight of obese or overweight patients), obsessive compulsive 
disorders and related spectrum disorders, oppositional defiant disorder, pain including 
chronic pain, panic disorder; peripheral neuropathy, post-traumatic stress disorder, 
premenstrual dysphoric disorder (i.e., premenstrual syndrome and late luteal phase 
dysphoric disorder), psoriasis, psychoactive substance use disorders, psychotic disorders 
(including schizophrenia, schizoaffective and schizophreniform disorders), seasonal 
affective disorder, selective serotonin reuptake inhibition (SSRI) "poop out" syndrome 
(i.e., wherein a patient who fails to maintain a satisfactory response to SSRI therapy after 
an initial period of satisfactory response), sleep disorders (such as narcolepsy and 
enuresis), social phobia (including social anxiety disorder), somatoform disorders, 
specific developmental disorders, TIC disorders (e.g., Tourette's Disease), tobacco 
addiction, vascular dementia and cognitive impairment associated with, schizophrenia 
(CIAS). They are most particularly useful for the treatment of ADHD and schizophrenia. 

Another preferred group of compounds of the present invention selectively inhibit the 
reuptake of norepinephrine, serotonin and dopamine transporter. Compounds of the 
present invention with this pharmacological profile are particularly useful for the 
treatment of a variety of conditions such as depression, obesity, compulsive disorders 
(including bulimia, obsessive compulsive disorder, drug addiction including cocaine 
abuse and alcohol addiction), hypertension, senile dementia, Alzheimer's, memory loss, 
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attention-deficit hyperactivity disorder (ADHD), sexual dysfunction, Parkinsonism, 
anxiety, chronic fatigue syndrome, panic disorders, cognitive disorders, schizophrenia, 
gastrointestinal disorders, headache, cardiovascular disorders, epilepsy, smoking 
cessation, pain including chronic pain, urinary incontinence, emesis and sleep disorders. 
They are most particularly useful fof the treatment of depression, chronic pain, smoking 
cessation and obesity. 

Accordingly, the present invention provides a compound of Formula I or a 
pharmaceutically acceptable salt thereof for use in therapy. In particular, the present 
invention provides a compound of Formula I or a pharmaceutically acceptable salt thereof 
for use as an inhibitor of the uptake of one or more of the monoamine neurotransmitters 
serotonin, dopamine and norepinephrine. 

In another embodiment, the present invention provides a method for inhibiting the uptake 
of one or more monoamines selected from serotonin, dopamine and norepinephrine in a 
mammal, comprising administering to a mammal in need of such inhibition an effective 
amount of a compound of Formula I or a pharmaceutically acceptable salt thereof. In 
particular, the present invention provides a method for treating a disorder which is caused 
by or linked to decreased neurotransmission of one or more monoamines selected from 
serotonin, dopamine and norepinephrine in a mammal, comprising administering to a 
mammal in need of such treatment an effective amount of a compound of Formula I or a 
pharmaceutically acceptable salt thereof. Such disorders include, for example, disorders 
of the central and/or peripheral nervous system. 

In the context of the present specification the terms "treating" and "treatment" include 
prophylactic treatment as well as curative treatment. 

In another alternative embodiment, the present invention provides for the use of a 
compound of Formula I or a pharmaceutically acceptable salt thereof for the manufacture 
of a medicament for inhibiting the uptake of one or more monoamines selected from 
serotonin, dopamine and norepinephrine. In particular, the present invention provides for 
the use of a compound of Formula I or a pharmaceutically acceptable salt thereof for the 
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manufacture of a medicament for the treatment of a disorder which is caused by or linked 
to decreased neurotransmission of one or more monoamines selected from serotonin, 
dopamine and norepinephrine. Such disorders include.for example, disorders of the 
central and/or peripheral nervous system. 

The compounds may be administered by various routes and are usually employed in the 
form of a pharmaceutical composition. 

Accordingly, in a further embodiment, the present invention provides a pharmaceutical 
composition comprising a compound of Formula I or a pharmaceutic ally acceptable salt 
thereof together with a pharmaceutically acceptable diluent or carrier. 

Such compositions may be prepared by methods well known in the pharmaceutical art 
and normally comprise at least one active compound in association with a 
pharmaceutically acceptable diluent or carrier. In making the compositions of the present 
invention, the active ingredient will usually be mixed with a carrier or diluted by a carrier, 
and/or enclosed within a carrier which may, for example, be in the form of a capsule, 
sachet, paper or other container. 

The compositions indicated can be sterilized and/or can contain auxiliaries such as 
lubricants, preservatives, stabilizers and/or wetting agents, emulsifiers, salts for affecting 
the osmotic pressure, buffer substances, colourants, flavourings and/or one or more 
further active compounds. Compositions of the invention may be formulated so as to 
provide, quick, sustained or delayed release of the active ingredient after administration to 
the patient by employing procedures well known in the art. 

The compositions are preferably formulated in a unit dosage form, each dosage 
containing from about 5 to about 500 mg of the active ingredient. 

In the context of the present specification, the term "unit dosage form" refers to 
physically discrete units suitable as unitary doses for human subjects and other mammals, 
each unit containing a predetermined quantity of one or more compounds of Formula I or 
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phannaceutically acceptable salts thereof, calculated to produce the desired therapeutic 
effect, together with a phannaceutically acceptable diluent or carrier. 

Compounds of formula I may be prepared by conventional organic chemistry techniques 
and also by solid phase synthesis. 

Compounds of formula I can be prepared via the 3-aminopyrrolidine intermediate of 
formula (IV) as illustrated in the scheme 1 below: 




(V) (TV) p 




(vm) (i) 

Scheme 1 

Commercially available 3-hydroxypyrrolidine of formula (EI) wherein R 2 is hydrogen, 
can be protected using a suitable nitrogen-protecting group such as those described in 
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T.W. Greene, "Protective Groups in Organic Synthesis", John Wiley and Sons, New. 
York, N.Y., 1991, hereafter referred to as "Greene". For example 3-R- ~ 
hydroxypyrrolidine (m) can be protected with a tert-butoxycarbonyl group, (boc). The 
protection reaction can be carried out for example using Boc anhydride in a suitable 
solvent such as for example tetrahydrofuran (THF) or dichloromethane (DCM) in the- 
presence of a base such as tryethylamine (TEA) or 4-(<limemyIarmno)pyridine (DMAP). 
It will be appreciated that for compounds of formula (I) wherein R 2 is Ci-C 2 alkyl, the 
3-hydroxypyirohdine of formula (HI) can be prepared from the readily available 3- 
pyrrolidinone via addition of the appropriate C!-C 2 alkyl organometallic. 
The hydroxy group of the N-protected-3-hydroxypyrroMdine can be converted into a 
suitable leaving group (L) such as for example chloride, bromide, iodide or mesylate. For 
example the N-protected-hydroxypyrrohdine can be converted to the mesylate in the 
presence of mesyl chloride and a suitable base such as triethylamine in a solvent such as 
DCM. Said mesylate is subsequently displaced with the corresponding azide in a suitable 
solvent such as dimethylformamide (DMF) or dimethylsulphoxide (DMSO). This azide 
intermediate can be converted to the corresponding N-protected-aminopyrroUdine of 
formula (TV) via hydrogenation in the presence of a suitable catalyst such as Palladium on 
charcoal and in a suitable solvent such as methanol or ethanol. 

For compounds of formula (I) wherein R 4 is H, intermediate (TV) can be alkylated via 
reductive alkylation with a ketone of formula R 3 -CO-Ar x wherein R 3 and Ar, have the 
values for formula (I) above. The reductive alkylation can be carried out for example as a 
hydrogenation reaction in the presence of a suitable catalyst such as Palladium on 
charcoal and a suitable solvent such as for example ethanol. Alternatively, said reductive 
alkylation can be carried out in the presence of a suitable borane such as sodium 
triacetoxyborohydride, NaBH(OAc) 3 and optionally in the presence of a suitable acid 
such as acetic acid, in a suitable solvent such as for example dichoroethane (DCE). 



Alternatively, intermediate of formula (V) wherein R 4 is H can be prepared as shown! 
scheme 2 below by reductive alkylation of readily available 3-aminopyrrohdine of 
formula (VI) wherein R 2 has the values defined for formula (I) above, followed by the 
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protection of the nitrogen in the pyrrolidine ring using a suitable protecting group such as 
those defined in Greene. 





(VI) (VII) (V) 

Scheme 2 

For example the reductive alkylation can be carried out in the presence of a ketone of 
formula An-CO-R 3 wherein An and R 3 have the values defined for formula (I) above. 
Initial condensation of the amino pyrrolidine with the ketone is undertaken in the 
presence of a suitable acid such as p-toluenesulphonic acid, in a suitable solvent such as 
toluene. The resultant imino pyrrolidine intermediate can then be protected with for 
example a boc group. The reaction can be carried out in the presence of boc anhydride 
and a suitable base such as DMAP, in a suitable solvent such as DCM. Said imine is 
reduced via hydrogenation in the presence of a suitable catalyst such as palladium on 
charcoal, in a suitable solvent such as ethanol to give the corresponding amine of formula 
(V). 



Intermediate of formula (V) can be converted to compounds of formula (VIII) via 
reductive alkylation with an aldehyde of formula R 9 -CHO, wherein R 9 is chosen such that 
R 9 -CH 2 = R 1 and R 1 has the values defined for formula (I) above. The reductive 
alkylation can be carried out using standard methods, for instance as those mentioned 
above with the ketone Ari -CO-R 3 . 




Scheme 3 
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For example a compound of formula (V) can be alkylated with R 9 -CHO in me presence 
of a suitable borane, such as NaBH(OAc) 3 , optional in the presence of an acid such as 
acetic acid, in the presence of a suitable solvent such as dichloroethane (DOB). 

For compounds of formula (D wherein R 3 and R 4 are hydrogen the alkylation of 
intermediate (V) can be carried out with a compound of formula Ar lC H 2Ll wherein L a is 
a suitable leaving group such as chloro, bromo, iodo or mesylate, in the presence of a 
suitable base such as potassium carbonate and a suitable solvent such as acetonitrile, to 
give the corresponding intermediate of formula (VHI), It will be appreciated that the 
same reaction can be carried out using An-CR^ wherein R 3 and R 4 are Cl -C 2 alkyl. 

F* 2 R 1 





(V) 



(vm) a 



Scheme 4 

Compounds of formula (D wherein R 1 is -CH 2 -COO-(Q-C 2 alkyl) can be prepared by 
reacting intermediate (V) with a compound of formula I^GH 2 -COO-( Cl -C 2 alkyl) 
wherein L 2 is a suitable leaving group such as for example bromo, chloro or iodo. Said 
reaction can be carried out in the presence of a suitable base such as sodium hydride, in a 
suitable solvent such as dimethylformamide. 




C0 2 Me 




(V) 



(vm) b 



Scheme 5 
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Compounds of formula (I) wherein R 1 is -(CH 2 ) m -CF 3 can be prepared by reacting 
intermediate (V) with a compound of formula H06C-(CH 2 ) mr CF 3 , wherein m x is 0, 1 < 
2. The acid may be activated as its anhydride or acyl chloride, and is reacted in the 
presence of a suitable base such as triethylamine and a catalytic amount of DMAP, in a 
suitable solvent such as DCM. The resulting amide can be reduced to the amine of 
formula (VHT) C in the presence of a suitable borane. For example, for compounds 
wherein m is 1, the reduction can be carried out in the presence of BH 3 -Me 2 S borane- 
dimethyl sulphide complex, in a suitable solvent such as THF. 




W cvm)c 

Scheme 6 

Compounds of formula (I) wherein R 1 is -(Ci-C 6 alkylene)-OH can be prepared by 
reacting intermediate (V) with an epoxide. For example for compounds wherein R 1 is 
-CH 2 -C(CH 3 ) 2 -OH, the intermediate of formula (V) is reacted with 2,2-dimethyloxirane, 
in a suitable solvent such as aqueous ethanol. 




Scheme 7 



Alternatively compounds of formula <J) wehrein R* is -(C 1 -C6alkylene)-OH can be 
prepared by reacting intermediate (V) with an w-haloalkanoate, such as 
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in a 



methylbromoacetate, in the presence of a base such a sodium hydrogen carbonate : 
solvent such as acetonitrile.~The intermediate ester is'then reacted with 2 equivalents of 
methyl magnesium bromide in TBDF to yield the tertiary alcohol(VIII) d : 




f r 



H C 

C0 2 Me 3 \^ CH 3 



3 A 4 

^ R 3 R 4 



(V) 




(vm) d 



Scheme 8 



It will be appreciated that the scheme 8 above applies to alkylene chains longer than 
-CH 2 -. 

Compounds of formula (I) wherein R 1 is -C 2 -C 6 alkenyl, -(CH 2 ) n -S-(d-C3 alkyl), -(d-d 
alkylene)-0-(d-C 3 alkyl), -(d-d alkylene)-0-(C 3 -C 6 cycloalkyl), -(d-d alkylene)- 
S0 2 -(d-C 3 alkyl), -(d-d alkylene)-OCF 3 , or -(d-C 5 alkylene)-CN, can be prepared via 
alkylation of intermediate (V) with a compound of formula U-C 2 -C 6 alkenyl, L2-(CH 2 ) a - 
S-(d-d alkyl), L^-(d-d alkylene)-0-(d-d alkyl), U<C X -C 5 alkylene)-0-(C 3 -C 6 
cycloalkyl), W-Cd-d alkylene)-S0 2 -(Ci-d alkyl), U-(C X -C 5 alkyIene)-OCF 3 , or I^-(d- 
C s alkylene)-CN respectively, wherein L 2 is a suitable leaving group such as chloro, 
bromo, iodo or mesylate, in the presence of a suitable base such as potassium carbonate 
and a suitable solvent such as acetonitrile, to give the corresponding intermediate of 
formula (Vm) e . 



"V*' _ ^i-N^Ar, 





W (vm>. 

Scheme 9 
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Compounds of formula (I) wherein R* is a group of formula (i) can be prepared using the 
synthesis illustrated in scheme 10 for compounds wherein R 1 is 4-tetrahydropyranyl. The 
compound of formula (IV) can be alkylated via reductive alkylation using standard 
methods, as those mentioned above with the ketone Ari-CO-R 3 . For example compound 
of formula (TV) can be alkylated with 4-tetrahydropyranone in the presence of a suitable 
borane, such as sodium borohydride or NaBH(OAc) 3 , optionally in the presence of an 
acid such as acetic acid, in the presence of a suitable solvent such as dichloroethane 
(DCE). Then, the secondary amine can be alkylated with a compound of formula 
AriCBkLi wherein Li is a suitable leaving group such as chloro, bromo, iodo or mesylate, 
in the presence of a suitable base such as potassium carbonate and a suitable solvent such 
as acetonitrile, to give the corresponding intermediate of formula (VEDOf. It will be 
appreciated that as mentioned above the same reaction can be carried out using 
Ari-CR 3 R 4 -Li wherein R 3 and R 4 are C r C 2 alkyl. 




dV) (vm) f 

Scheme 10 

It will be appreciated that for compounds of formula (I) wherein R* is a group of formula 
(I) and r is 1 then the reductive amination can be carried out using the same reaction 
conditions but using the corresponding homologous aldehyde of formula 

H 

instead of the corresponding 4-tetrahydropyranone. Alternatively, compounds of formula 
(I) wherein R 1 is a group of formula (i) and r is 1 can be prepared via formation of an 
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amide, followed by reduction of this amide bond to the corresponding amine as shown i: 
scheme 11 below: 




P 



(VHD g 
Scheme 11 

The coupling reaction can be carried out using standard methods known in the art. The 
reduction of the amide bond can also be carried by general methods known in the art for 
example using the same reduction conditions as those used in scheme 6, such as in the 
presence of BHs-MeaS (borane-dimethyl sulphide complex), in a suitable solvent such as 
THF. 

Alternatively, compounds of formula (I) wherein R 1 is a group of formula (i) wherein r is 
0 can be prepared by a process illustrated in scheme 12 for compounds wherein -Z is 
hydrogen, s isl, t is 2, each R5, r6, r7 R 8 ^ hydrogen and -X- is -O-, (i.e. R 1 is 2- 
tetrahydrofuranyl). The compound of formula (IV) can be alkylated with a compound of 
formula: 




wherein L4 is a suitable leaving group such as chloro, bromo, iodo, mesylate or tosylate, 
in the presence of a suitable base such as potassium carbonate and a suitable solvent such 
as acetonitrile, to give the corresponding secondary amine which can be subsequently 
alkylated with a compound of formula AriCHfcLi wherein Li is a suitable leaving group 
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such as chloro, bromo, iodo or mesylate, in the presence of a suitable base such as 
potassium carbonate and a suitable solvent such as acetonitrile, to give the corresponding 
intermediate of formula (Vm) f . It will be appreciated that as mentioned above the same 
reaction can be carried out using An-CR 3 R 4 -Li wherein R 3 and R 4 are d-C 2 alkyl. 




(V) 



Scheme 12 

The tetrahydrofuranyl intermediates can be prepared from the corresponding 3- 
hydroxytetrahydrofuran, wherein the hydroxy group is converted into the leaving group 
using standard methods. 

Compounds of formula (I) wherein R 1 is a group of formula (i) and -X- is -S0 2 - can be 
prepared from the corresponding intermediates (Vm> wherein the thioether is oxidized 
to the corresponding sulphoxide as shown in scheme 13 below: 






N Ar, 
3 A 4 



p 

(vm)f (vm)i 

Scheme 13 



Compounds of formula (I) wherein R 1 is a group of formula (ii) can be prepared using the 
synthesis illustrated in scheme 14 for compounds wherein R 1 is oxabicyclo[3,2,l]octan-3- 
yl. The compound of formula (TV) can be alkylated via reductive alkylation using 
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standard methods, as those mentioned above with the ketone An-CO-R 3 . For example 
compound of formula (TV) can be alkylated with oxabicyclo[3,2,l]octan-3-one in the 
presence of a suitable borane, such as sodium borohydride or NaBH(OAc) 3 , optionally in 
the presence of an acid such as acetic acid, in the presence of a suitable solvent such as 
dichloroethane (DCE). Then, the secondary amine can be alkylated with a compound of 
formula AriCEbLi wherein Li is a suitable leaving group such as chloro, bromo, iodo or 
mesylate, in the presence of a suitable base such as potassium carbonate and a suitable 
solvent such as acetohitrile, to give the corresponding intermediate of formula (VHO,. It 
will be appreciated that as mentioned above the same reaction can be carried out using 
Ar!-CR 3 R 4 -Li wherein R 3 and R 4 are Ci-C 2 alkyl. 




crv) (vm)j 

Scheme 14 

The oxabicyclo[3,2,l]octan-3-one intennediate is prepared according to the method 
described in A E Hill, G Greenwood and H M R Hoffinann J ACS 1973, 95, 1338. It will 
be appreciated that for compounds of formula (I) wherein R* is a group of formula (i) and 
r is 1 then the reductive amination can be carried out using the same reaction conditions 
but using the corresponding homologous aldehyde of formula 

o 

instead of the corresponding oxabicyclo[3,2,l]octan-3-one. 

Compounds of formula (I) wherein Aii is a substituted or unsubstituted pyridyl group can 
be prepared by a process illustrated in scheme 15 for compounds Wherein R 3 and R 4 are 
hydrogen and An is 3-phenylpyrid-2-yl. 
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(iv) (vm) k 

Scheme 15 

The compound of formula (IV) can be alkylated via reductive alkylation using standard 
methods, as those mentioned above with the ketone Arj-CO-R 3 . For example compound 
of formula (IV) can be alkylated with an aldehyde of formula: 




O 



in the presence of a suitable borane, such as sodium borohydride or NaBH(OAc) 3 , 
optionally in the presence of an acid such as acetic acid, in the presence of a suitable 
solvent such as dichloroethane (DCE). Then, the secondary amine can be alkylated using 
the geheral methods described above for the incorporation of R 1 . The intermediate 
aldehyde can be prepared via reduction of readily' available methyl 3-phenyl picolinate to 
the corresponding alcohol and subsequent oxidation to the aldehyde as shown in scheme 
16 below. 




scheme 16 
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The reduction step can be carried out in the presence of a suitable reducing agent such as 
lithium borohydride in a suitable solvent such as tetrahydrofuran. The oxidation to the 
aldehyde can be carried out under Swern conditions such as oxalyl chloride and DMSO in 
DCM. 

Compounds of formula (I) wherein Ari is a substituted or unsubstituted phenyl group can 
be prepared by a process illustrated in scheme 17 for compounds wherein R 3 and R 4 are 
hydrogen and Ari is 2-(3-pyridyl)phenyl. 




o 



(TV) (vm), 

Scheme 17 

The compound of formula (IV) can be alkylated via reductive alkylation Using standard 
methods, as those mentioned above with the ketone An-CO-R 3 . For example compound 
of formula (TV) can be alkylated with an aldehyde of formula: 




o 



in the presence of a suitable borane, such as sodium borohydride or NaBH(OAc) 3 , 
optionally in the presence of an acid such as acetic acid, in the presence of a suitable 
solvent such as dichloroethane (DCE). Then, the secondary amine can be alkylated using 
the general methods described above for the incorporation of R 1 . The intermediate 
aldehyde can be prepared from the commercially available 2-formyl phenyl boronic acid 
via palladium coupling in the presence of 3-bromopyridine, a suitable palladium catalyst 
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such as Pd(PPh3)4 and a suitable base such as potassium carbonate in a suitable solvent 
such as acetonitrile, as shown in scheme 18 below. 




scheme 18 



Compounds of formula (I) wherein Ari is a phenyl group substituted with a 1 -pyrazole 
group can be prepared by a process illustrated in scheme 19. 




(vm) m - (vm) m 

Scheme 19 

The pyrazole group can be incorporated by reacting a compound of formula (Vm) ra », 
wherein L5 is a suitable leaving group such as bromo, chloro or iodo, with pyrazole in the 
presence of a suitable base such as potassium carbonate and a catalytic amount of copper 
iodide in a suitable solvent such as for example DMF. The compound of formula (VHI) m » 
can be prepared by any of the methods mentioned above for compounds wherein Arl is a 
phenyl group substituted with a halogen atom such as chloro, bromo or iodo. 

It will be appreciated that any of the intermediates (VIH), (VUI) a _ m are then deprotected 
using suitable deprotecting conditions such as those discussed in Greene, to give the 
corresponding compounds of formula (I). For example if the protecting group is a boc 
group, the deprotection reaction can be carried out in trifluoroacetic acid in a suitable 
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solvent such as DCM. Alternatively the reaction can be carried out in ethanolic 
hydrochloric acid. 




CO 

Scheme 20 

Compounds of formula (1) wherein R 3 and R 4 are both hydrogen may also be prepared by 
solid phase synthesis by the route shown below. 




The sequence is preferably performed on a polystyrene resin. The process may be run in 
a combinatorial fashion such that all possible compounds from sets of precursors AriCHO 
and R 9 CHO may be prepared, wherein R 9 is chosen such that R 9 -CH 2 = R 1 , and R 1 and 
An have the values defined above for formula (I). The sequence is performed without 
characterisation of the resin-bound intermediates. In step (i) 3-trifluoroacetamido- 
pyrrolidine is bound to a solid support by reaction with 4-nitrophenyl carbonate activated 
polystyrene resin in the presence of a base, such as N,N-diisopropylethylamine, in a 
solvent such as DMF. In step (ii), the trifluoroacetamido protecting group is cleaved by 
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hydrolysis with a base such as aqueous lithium hydroxide. In step (iii) the primary amine 
is then condensed with a substituted benzaldehyde in the presence of a dehydrating agent, 
such as trimethylorthoformate, to form the intermediate imine. In step (iv) the imine is 
reduced with a borane reducing agent, such as sodium cyanoborohydride, in a solvent 
5 such as DMF, containing acetic acid. In step (v) the resultant secondary amine is then 

reductively alkylated with an aldehyde in the presence of a reducing agent such as sodium 
triacetoxyborohydride in a solvent, such as DMF. In step (vi) the desired product is 
finally cleaved from the resin with acid, such as aqueous trifluoroacetic acid. 

10 The present invention also provides a process for producing a compound of formula I 
above, which comprises deprotecting a compound of the formula (VHI) . 




P 

(VHI) 



15 where P is an N-protecting group, optionally followed by the further step of forming a 

pharmaceutically salt. Suitable N-protecting groups will be known to the person skilled in 
the art and as described in, for example, Greene. They include, for example, boc, benzyl, 
benzyloxycarbonyl and acetyl. 

20 The following Preparations and Examples illustrate routes to the synthesis of the 

compounds of the invention. 

Preparation 

25 U-Dimethvlethvl G»SV3-aminopviTolidine-l-carboxvlate 



a) 1,1-Dimethylethyl (3i?)-3-hydroxypyrrolidine-l-carboxylate 
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Solid ditert-butyldicarbonate (38.8g, 178mmol) was added in portions over'lS 
minutes to a stirred solution of (3i?)-pyrrolidin-3-ol hydrochloride (20g, 162mmol), 
triethylamine (24.8mL, 178mmol) and 4-(dimethylanrino)-pyridine (20mg) in dry 
dichloromethane (300mL). After stirring for 2 hours at room temperature, the mixture 
was washed with aqueous citric acid, then brine. The organic extracts were dried 
(MgS0 4 ), filtered and evaporated in vacuo to give an oil. This was purified by flash 
chromatography on silica, eluting with ethyl acetate/cyclohexane (20:80 to 60:40), to give 
the title compound as a solid. 

b) 1 ,1-Dimethylethyl (37?)-3-[(methyIsulfonyl)oxy]-pyrrolidine-l-carboxylate 

Methanesulfonyl chloride (5.26mL, 68mmol) was added dropwise over 5 minutes to a 
stirred solution of 1,1-dimethylethyl (3i?)-3-hydroxypyrrolidine-l-carboxylate (10.6g, • 
56.7mmol) and triethylamine (11.8mL, 85mmol) in dichloromethane (250mL) at -10°C. 
After stirring for 1 hour at 0°C, the reaction was quenched by addition of water. The 
organic phase was washed with brine, dried (MgS0 4 ), filtered and evaporated in vacuo to 
give an oil. This was purified by flash chromatography on silica, eluting with ethyl 
acetate/cyclohexane (25:75 to 50:50), to give the title compound as an oil. 

c) 1,1-Dimethylethyl (35)-3-azidopyrrolidine-l-carboxylate 

Sodium azide (4.4g, 67.4mmol) was added to a solution of 1,1-dimethylethyl (3i?)-3- 
t(methylsulfonyl)oxy]-pyrrolidine-l-carboxylate (14.3g, 54mmol) in dry 
dimethylformamide (75niL) and the resultant suspension heated at 65°C for 8 hours. 
After cooling to room temperature, the reaction mixture was diluted with water and 
extracted into diethyl ether. The organic phase was washed two further times with water, 
then brine. The organic extracts were dried (MgS0 4 ), filtered and evaporated in vacuo to 
give an oil. This was purified by flash chromatography on silica, eluting with diethyl 
ether/cyclohexane (20:80 to 40:60), to give the title compound as an oil. 
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d) 1,1-Dimethylethyl (35)-3-aminopyrroUdine-l-carboxylate 

A mixture of 1,1-dimethylethyl (35)-3-azidopyixoUdine-l-carboxylate (9.0g, 
2.97mmol) and 5% palladium-on-carbon (0.70g) in methanol (150mL) was hydrogenated 
in a Parr apparatus at 65 p.s.i. for 4 hours. The catalyst was removed by filtration through 
Celite and the solvent evaporated in vacuo to give an oil. The resultant title compound 
was used in subsequent reactions without further purification. 

1,1-Dimethylethyl (3#)-3-aminopyrrolidine-l-carboxylate was similarly prepared as 
described above, from (3S)-pyrrolidin-3-ol. 

Preparation 

1 J-Dimethvlethvl (3SV 3-ra 

A mixture of 1,1-dimethylethyl (35)-3-aminopyrrolidine-l-carboxylate (3.0g) and 5% 
palladium-on-carbon (0.35g) in methanol (75mL) and acetone (15mL) was hydrogenated 
in a Parr apparatus at 65 p.si. for 3 hours. The catalyst was removed by filtration through 
Celite and the solvent evaporated in vacuo to give an oil. The resultant title compound 
was used in subsequent reactions without further purification. 

2 H NMR (300 MHz, CDC1 3 ) 5 H : 1.11-1.19 (m, 6H), 1.45 (s, 9H), 1.55-1.75 (m, 1H), 2.01- 
2.15 (m, 1H), 2.80-2.92 (m, 1H), 2.93-3.05 (m, 1H), 3.25-3.70 (m, 4H). 

The following secondary amines were similarly prepared by reductive alkylation of 1,1- 
dimethylethyl (35)-3-aminopyrrolidine-l-carboxylate with the appropriate aldehyde 
or ketone: 

1, 1-Dimethylethyl (35)-3-(cyclopentylamino)pyrrolidine-l-carboxylate 
1,1-Dimethylethyl (3^-3-[(cyclohexylmethyl)amino]-pyirolidine-l-carboxylate 
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Preparation 

1,1-Dimethvlethvl (3S V3-f f r2-ftrifluoromethvnphenvl1-methvUarnino > )pvrroUdine-l- 
carboxylate 

Method A 

a) (35)-iV-{(^-[2-(Trifluoromethyl)phenyl]melhyndene}-pynrolidin-3^ 

3(5>Pyrrohdin-3-amine (0.45g, 5.2mmol) and trifluoromethylbenzaldehyde 
(0.87g, 5.0mmol), a crystal of 4-toluenesulphonic acid and toluene were refluxed with 
stirring for one day, using a Dean and Stark apparatus. The solution was evaporated in 
vacuo to give the title compound as a brown oil (M+H = 243). 

b) 1,1-Dimethylethyl (3S)-3-({(E)-[2-(trifluoromethyl)- 
phenyl]methylidene } arnino)pyrrolidine- 1 -carboxylate 

(3S)-N- { (^-[2-(Trifluoromethyl)phenyl]memyHdene}-pyrroHdin-3-arnine (1 .21 g, 
5mmol) was dissolved in dichloromethane (50 mL), and di-ter?-butyl dicarbonate (l.lg, 
5.05mmol) followed by DMAP (60mg; 0.5mmol) was added. After stirring under 
nitrogen for 4 hours, the solution was evaporated in vacuo to give the title compound as a 
brown oil (M + H = 343). 

c) 1,1-Dimethylethyl (35)-3-({ [2-(trmuoromemyl)-phenyl]memyl}amino)pyrrolidine-l- 
carboxylate 

1,1-Dimethylethyl (35)-3-({(£)-[2-(trifluoromethyl)- 
phenyl]memylidene}amino)pyrrolidine-l-carboxylate (1.71g, 5mmol) was hydrogenated 
in the presence of 5% palladium on carbon (250mg) at 65psi in ethanol (60mL). After 3.5 
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hours, the catalyst was filtered off and the filtrate evaporated in vacuo to give an oil. The 
oil was purified by automated flash chromatography over silica, eluting with 10% ethyl 
acetate in cyclohexane (10:90 to 50:50), to give the title compound as a colourless oil 
(1.0g,58%;M + H=345). 

Method B 

a) (3S)-N-{ [2-(Trifluoromethyl)phenyl]methyl}pyrrolidin-3-amine 

A mixture of 3(5)-pyrrolidin-3-amine (4g, 46.5mmol), 2-trifluoromethylbenzaldehyde 
(9.1g, 46.5mmol), 5% palladium on carbon (0.4g) and ethanol (150mL) was . 
hydrogenated at 60psi for 3 hours using a Parr hydrogenator. The catalyst was filtered off 
and the filtrate evaporated in vacuo to give the title compound as an oil. MS: [M+H] = 
245. 

b) 1,1-Dimethylethyl (3S)-3-({ [2-(trifluoromethyl)-phenyl]methyl}amino)pyrrolidine-l- 
carboxylate 

(35)-iV r -{[2-(Trifluoromethyl)phenyl]methyl}pyiroUdin-3- (12g, 49.2mmol) was 
dissolved in dichloromethane (120 mL), then di-terf-butyl dicarbonate (10.7g, 49.2mmol) 
and DMAP (40mg, 0.33mmol) were added. After stirring under nitrogen for 1 day, the 
solution was evaporated in vacuo to give an oil. The oil was purified by automated flash 
chromatography over silica, eluting with ethyl acetate in cyclohexane (0:100 to 40:60), to 
give the title compound as a colourless oil. 

MS: [M+H] = 345. 

Preparation 

Ll-Dimethvlethvl (3S)-3-( { r4-fluoro-2-ftrifluoromethvlV 
phenvllmethvl \ amino^pvrrolidine-l-carboxvlate 
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1,1-Dimethylethyl (35)-3-aminopiperidine-l-carboxylate (5g) and 4-fluoro-2- 
(trifluoromethyl)benzaldehyde (5.15g, 26.8mmol)were allowed to stir in methanol for 16h 
. at room temperature. Sodium borohydride (1.62g, 26.8mmol) was then added 
portionwise. The resulting solution was further stirred for 2 h at room temperature. The 
'5 solvent was evaporated in vacuo, water was added, and the solution extracted with 
dichloromethane. The organic extracts were absorbed onto a methanol washed cationic 
ion exchange resin (Isolute ™ SCX-2). The basic components were recovered from the 
column by elution with 7N ammonia in methanol. The resultant solution was 
concentrated in vacuo to yield the desired compound as an oil. This was further purified 
10 by column chromatography on silica gel, eluting with ethyl acetate/iso-hexane (0:100 to 
40:60). The title compound was used in subsequent reactions without further purification. 

! HNMR (300 MHz, CDC1 3 ) 5 H : 7.37-7.28 (m, 2H), 7.24-7.20 (m, 1H), 3.80 (s, 2H), 
3.52-3.48 (m, 2H), 3.32 (m, 3H), 3.12 (m, 1H), 2.08-2.0 (m, 1H), 1.75 (m, 1H), 1.45 (s, 
9H). 

15 

The following secondary amines were similarly prepared by reductive alkylation of 1,1- 
dimethylethyl (35)-3-aminopiperidine-l-carboxylate with the appropriate 
benzaldehyde: 

20 1,1-Dimethylethyl (35)-3-{[(3,5-dichloro-phenyl)methyl]-amino}pyrrolidine-l- 
carboxylate. 

1,1-Dimethylethyl (3S)-3-{[(5-fluoro-2-(trifluoromethyl)- 
phenyl)methyl]amino}pyrrolidine-l-carboxylate. 
1,1-Dimemylemyl (3S)-3-{ [(2-cMoro-4^ 
25 carboxylate. 

Example 1 



(3^)-iV-(l-MethvlethvlVA/- ( r3.5-dichlnrophenvn-methvl lpvrrolidin -3-aTr.inp. D-tflifratp. 



r 
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a) 1,1-Dimethylethyl (35)-3-((l-methylethyl)-{[3,5-dichlorophenyl]methyl}amino^ 
pyrrolidine-l-carboxylate 

To a solution of 1,1-dimethylethyl (35)-3-[(l-methylethyl)amino]-pyrrolidine-l- 
5 carboxylate (lg, 4.4 rnmol) and 3,5-dichlorobenzaldehyde (1.53g, 8.77 mmol) in 

trimethylorthoformate (10 mL) at room temperature under a nitrogen atmosphere was 
added portionwise sodium triacetoxyborohydride (1.3g, 6.1 mmol). The reaction was 
stirred at room temperature for 72 hours, then evaporated to dryness in vacuo. The residue 
was taken up in aqueous saturated sodium hydrogen carbonate/dichloromethane mixture. 

10 The aqueous layer was further extracted with dichloromethane (3X), and the combined 
organic layers dried (MgS0 4 ) and evaporated to dryness in vacuo. The resulting residue 
was dissolved in methanol and filtered through a cationic ion exchange resin (Isolute ™ 
SCX-2). The basic components were recovered from the column by elution with 2N 
ammonia in methanol. This solution was concentrated in vacuo to yield the desired 

15 compound as a yellow oil that was used in the next step without further purification. 

*H NMR (300 MHz, CDC1 3 ) 8 H : 0.95-1.04 (m, 6H), 1.45 (s, 9H), 1.56-1.77 (m, 1H), 
1.8-1.94 (m, 1H), 2.9-3.09 (m, 2H), 3.11-3.25 (m, 1H), 3.32-3.56 (m, 3H), 3.59 (s, 2H), 
7.15-7.27 (m, 3H). MS: [M+H] = 387/389/391. 

20 

b) (35)-iV-(l-Methylethyl)-^-{ [3,5-dichlorophenyl]methyl}-pyrrolidin-3-amine £>-tartrate 

1,1-Dimethylethyl (35)-3-((l-methylethyl)-{ [3,5- 
dichlorophenyl]melhyl}amino)pyrrolidine-l-carboxylate.(1.36g, 3.51 mmol) was 

25 dissolved in a mixture of dichloromethane and trifluoroacetic acid (10 mL, 2: 1) and 
stirred at room temperature for 30 minutes. The reaction solution was concentrated in 
vacuo and redissolved in MeOH. This solution was filtered through a cationic ion 
exchange resin (Isolute ™ SCX-2). The basic components were isolated by elution with 
2N ammonia in methanol and further purified by UV guided prep-LC. The desired 

30 compound was isolated from the acidic prep-LC mobile phase via a cationic ion exchange 
resin as described above. After evaporation in vacuo the residue was dissolved in hot 
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cyclohexane (5 mL) and to this was added an equimolar amount of D-tartaric acid (450 
mg), dissolved in a nainimal amount of hot isopropanol. The solution was evaporated in 
vacuo to yield the title compound as a solid. 

*H NMR (300 MHz, d6-DMSO) 6h: 0.95-0.99 (m, 6H), 1.58-1.71 (m, 1H), 1.91-2.00 
(m, 1H), 2.76-2.91 (m, 2H), 2.97-3.07 (m, 1H), 3.18-3.25 (m, 2H), 3.55-3.67 (m, 4H), 
3.95 (s, 2H), 7.37-7.38 (m, 2H), 7.43-7.45 (m, 1H). MS: [M+H] = 287/289/291. 

The following Examples were similarly prepared as described above for Example 1, 
by reductive alkylation of 1,1-dimethylethyl (35)-3-[(l-memyle1hyl)amino]-pyrrolidine- 
1 -carboxylate with the appropriate substituted benzaldehyde: 

Example 2 

CT-Ar-(l-MethvlemvlVAMr2-fme^^ 

*H NMR. (300 MHz, CD 3 OD) 8 H : 0.99 (s, 6H), 2.06 (m, 1H), 2.37 (s, 3H), 3.01-2.85 
(m, 1H), 3.18-3.06 (m, 1H), 3.46-3.19 (m, 4H), 3.67 (dd, 2H), 6.60 (s, 2H), 7.10-7.02 (m, 
1H), 7.20-7.11 (m, 2H), 7.40 (dd, 1H); MS: [M+H] = 265. 

Example 3 

IM^N^lzMeth^ 
fumarate . 

J H NMR (300 MHz, CD 3 OD) 6h: 1.10 (s, 6H), 1.99-1.82 (m, 1H), 2.30-2.05 (m, 1H), 
3.10-2.93 (m, 1H), 3.29-3.16 (m, 1H), 3.39-3.32 (m, 4H), 3.73 (s, 2H), 6.69 (s, 2H), 7.13 
(d, 1H), 7.44-7.34 (m, 3H); MS: [M+H] = 303. 



Example 4 
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(3,SVAr-r(3.5-Dimethvlphenvnmethvl^ 

J H NMR (300 MHz, CD 3 OD) 6h: 1.14 (d, 6H), 2.05-1.92 (m, 1H), 2.22-2.11 (m, 1H), 
. 5 2.34 (s, 6H), 3.16-2.99 (m, 1H), 3.55-3.20 (m, 1H), 3.42-3.32 (m, 4H),. 3.94-3.63 (m, 2H), 
6.75 (s, 2H), 6.92 (s, 1H), 7.03 (s, 2H); MS: [M+H] = 247. 

Example 5 

10 f3.SVAr-r(3-Chlorophenvltoe^ 

*H NMR (300 MHz, CD3OD) 8 H : 0.87 (dd, 6H), 1.86-1.69 (m, 1H), 2.04-1.94 (m, 
1H), 2.96-2.80 (m, 1H), 3.14-3.04 (m, 1H), 3.20-3.17 (m, 4H), 3.59 (s, 2H), 6.56 (s, 2H), 
7.11-7.08 (m, 1H), 7.18-7.14 (m, 2H), 7.29 (s, 1H); MS: [M+H] = 253/255. 

15 

Example 6 

GSViV-rf 2.3-Dichlorophenvl)methvn-iV-( 1 -methvlethvlVpvrrolidin-3-amine fumarate 

20 J H NMR (300 MHz, CD3OD) 8 H : 1.12 (dd, 6H), 1.96-1.82 (m, 1H), 2.18-2.05 (m, 

1H), 3.11-2.98 (m, 1H), 3.27-3.17 (m, 1H), 3.41-3.31 (m, 4H), 3.92 (m, 2H), 6.70 (s, 2H), 
7.33 (t, 1H), 7.45 (d, 1H), 7.67 (d, 1H); MS: [M+H] = 288. 

Example 7 

25 

(3SViy-r(2.3-DimefovlphenvDmethvlV 

*H NMR (300 MHz, CD3OD) 5 H : 1.09 (d, 6H), 2.15-1.92 (m, 2H), 2.29 (s, 3H), 3.08- 
2.96 (m, 1H), 3.26-3.15 (m, 1H), 3.40-3.31 (m, 4H), 3.38-3.67 (m, 2H), 6.70 (s, 2H), 7.03 
30 (dd, 1H), 7.35-7.31 (m, 1H), 7.37-7.32 (m, 1H); MS: [M+H] = 247. 



Example 8 
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(33V^r(2.4-DicMorophen vn m emv11-^^ 

J HNMR (300 MHz, d6-DMSO) 8 H : 0.92-1.06 (m, 6H), 1.59-1.76"(m, 1H), 1.89-2.02 
(m, 1H), 2.78-2.92 (m, 2H), 2.98-3.07 (m,lH), 3.15-3.28 (m, 2H), 3.60-3.74 (m, 3H), 
3.94 (s, 2H), 7.42 (dd, 1H), 7:56 (d, 1H), 7.62 (d, 1H); MS: [M+H] = 287/289/291. 

The following Examples were similarly prepared as described above for Example 1, 
by reductive alkylation of 1,1-dimethylethyl (3^-3-[(cyclohexylmethyl)amino]- 
pyrrolidine-l-carboxylate with the appropriate substituted benzaldehyde: 

Example 9 

(3^)-iV-(CvclohexvlmethvlV^-rf2-met h vlphenvnmemvn-pvrrolidin-3-arnirie fimwate. . 

J HNMR (300 MHz, CD 3 OD) 8 H : 1.20-0.73 (m, 5H), 1.42-1.34 (m, 1H), 1.88-1.66 
(m, 5H), 2.04-1.94 (m, 2H), 2.18-2.08 (m, 2H), 2.33 (d, 2H), 2.48(s, 3H), 3.24-3.13 (m, 
1H), 3.44-3.33 (m, 4H), 3.81-3.48 (m, 2H), 6.70 (s, 2H), 7.15 (t, 1H), 7.43 (d, 1H), 7.46 
(m, 2H); MS: [M+H] = 287. 

Example 10 

(35W(CvclohexvlmefovlVAr-ire^^ 
fumarate 

X HNMR (300 MHz, CD 3 OD) 8 H : 0.86-0/69 (s, 3H), 1.22-1.12.(m, 3H), 1.41-1.29 (m, 
1H), 1.84-1.67 (m, 5H), 2.16-1.95 (m, 2H), 2.34 (d, 2H), 2.38 (s, 3H), 3.23-3.05 (m, 1H), 
3.44-3.28 (m, 4H), 3.78-3.55 (m, 2H), 6.70 (s, 2H), 7.16 (s, 2H), 7.35-7.32 (m, 1H); MS: 
[M+H] = 319. 

Example 11 _ ... ' 
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(3.S^-iV-(CvclohexvlmethvlVAr- IY 2-fluorophenvDmethvn-DvrroUdin-3-amine fumarate 

*H NMR (300 MHz, CD3OD) 5 H : 0.83-0.75 (s, 6H), 1.24-1.17 (m, 3H), 1.48-1.42 (m, 
1H), 1.85-1.68 (m, 5H), 2.03-1.92 (m, 1H), 2.17-2.10 (m, 1H), 2.35 (d, 2H), 3.25-3.05 
(m, 1H), 3.44-3.32 (m, 4H), 3.81-3.62 (m, 2H), 6.71 (s, 2H), 7.20-7.05 (m, 2H), 7.33-7.27 
(m, 1H), 7.47-7.42 (m, 1H); MS: [M+H] = 291. 

Example 12 

GSWV-fC vclohexvlmethvlV^ 

*H NMR (300 MHz, CD 3 OD) 8 H : 1.20-0.76 (m, 5H), 1.42-1.35 (m, 1H), 1.87-1.65 
(m, 5H), 2.17-1.99 (m, 2H), 2.44-2.40 (d, 2H), 3.44-3.07 (m, 4H), 3.68-3.60 (m, 1H), 
4.24 (q, 2H), 6.70 (s, 2H), 7.59-7.42 (m, 4H), 7.90-7.81 (m, 2H), 8.29-8.26 (m, 1H); MS: 
[M+H] = 323. 

Example 13 

(3^-iV-r(2- CMorophenvnmethvn-jV-fcvclohexvlmethvlVpvrrolidin-3-amine fumarate 

*H NMR (300 MHz, CD3OD) 5 H : 0.89-0.77 (m, 2H), 1.24-1.13 (m, 3H), 1.36 (d, 6H) , 
1.49-1.42 (m, 1H), 1.83-1.68 (m, 5H), 2.15-1.93 (m, 2H), 2.35 (d, 2H), 3.20-3.06 (m, 
1H), 3.33-3.23 (m, 4H), 3.75-3.42 (m, 2H), 4.69-4.61 (m, 1H), 6.70 (s, 2H), 6.98-6.88 (m, 
2H), 7.35 (d, 1H), 7.50-7.19 (m, 1H); MS: [M+H] = 307. 

Example 14 

r3^-jV-(CvclohexvlmethvlViV-ff2-ri-fmemvlethvnoxv1-phenvnmemvnpwolidin-3- 
amine fumarate 



J H NMR (300 MHz, CD3OD) 8 H : 0.89-0.77 (m, 2H), 1.24-1.13 (m, 3H), 1.36-1.34 
(dd, 6H), 1.49-1.42 (m, 1H), 1.83-1.68 (m, 5H), 1.93 (m, 2H, m), 2.35 (d, 2H), 3.20-3.06 
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3.20-3.06 (m, 1H), 3.33-3.23 (m, 4H), 3.75-3.42 (m, 2H), 4.69-4.61 (m, 1H), 6.70 (s, 2H), 
6.98-6.88 (m, 2H), 7.35 (d, 1H), 7.50-7.19 (m,~lH); MS: [M+H] = 331. " 

The following Examples were, similarly prepared as described above for Example 1, 
by reductive alkylation of 1,1-dimethylethyl (35)-3-(cyclopentylamino)pyrrolidine-l- 
carboxylate with the appropriate substituted benzaldehyde: 

Example 15 

(3^-A^Cvclopentvl-A/^-r(2.4-mchlor ophenvnmethvl1- P vrrohdin-3-aminedi-D-tar^ 

l H NMR (300 MHz, d6-DMSO) 5h: 1.19-1.35 (m, 2H), 1.36-1.75 (m, 7H), 1.93-2.06 
(m, 1H), 2.81-2.88 (m, 1H), 2.98-3.08 (m, 1H), 3.10-3.31 (m, 3H), 3.62-3.73 (m, 3H), 
4.15 (s, 4H), 7.42 (dd, 1H), 7.55 (d, 1H), 7,62 (d, 1H); MS: [M+H] = 313/315/317. 

Example 16 

(3^-//-Cyclopentvl-jV-f r2-ftrifluo romethvnphenvnmethv1 )-pvrrolidin-3-amine fumarate 

*H NMR (300 MHz, d6-DMSO) 8 H : 1.20-1.73 (m, 9H), 1.95-2.02 (m, 1H), 2.79-2.86 
(m, 1H), 2.96-3.05 (m, 1H), 3.14-3.27 (m, 3H), 3.62-3.73 (m, 1H), 3.81 (s, 2H), 6.46 (s, 
2H), 7.39-7.44 (m, 1H), 7.63-7.68 (m, 2H), 7.90-7.92 (m, 1H). MS: [M+H] = 313. 

Example 17 

(3S)-AM>clopentvl-i^r(3-cMorophen 

'HNMR (300 MHz, d6-DMSO) 5 H : 1.25-1.70 (m, 9H), 1.90-2.00 (m, 1H), 2.73-2.89 
(m, 1H), 2.94-3.04 (m, 1H), 3.11-3.23 (m, 3H), 3.56-3.73 (m, 3H), 6.47 (s, 2H), 7.24-7.36 
(m, 4H). MS: [M+H] = 279/281. 
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Example 18 

(S.SViV'-Cyclopentvl-Ar-rte-chloroph^ 

5 J H NMR (300 MHz, d6-DMSO) 8 H : 1.20-1.75 (m, 9H), 1.93-2.03 (m, 1H), 2.81-2.87 
(m, 1H), 2.96-3.06 (m, 1H), 3.14-3.27 (m, 3H), 3.63-3.73 (m, 3H), 6.48 (s, 2H), 7.20-7.26 
(m, 1H), 7.30-7.39 (m, 2H), 7.60-7.63 (m, 1H). MS: [M+H] = 279/281. 

Example 19 

10 

(3S)-N-C vclopentvl-AM T 4-(ttifluoromefovDphenyl1methvl I -pvrrolidin-3-amine acetate 

*H NMR (300 MHz, CDC1 3 ) S H : 1.25-1.82 (m, 9H), 1.90-2.02 (m, 4H), 2.79-2.86 (m, 
1H), 2.95-3.04 (m, 1H), 3.14-3.26 (m, 3H), 3.58-3.69 (m, 1H), 3.73 (s, 2H), 7.44 (d, 2H), 
15 7.53 (d, 2H). MS: [M+H] = 313. 

♦ 

Example 20 

20 G^-AT-Cvclopentvl-iV-ire-^ 

*H NMR (300 MHz, CDC1 3 ) 8 H : 1.33-2.02 (m, 10H), 2.45 (s, 3H), 2.81-2.88 (m, 1H), 
2.98-3.08 (m, 1H), 3.13-3.30 (m, 3H), 3.58-3.71 (m, 3H), 7.09-7.23 (m, 3H), 7.54-7.57 
(m, 1H). MS: [M+H] = 291. 

25 

Example 21 

(35)-iV-Cvclopentvl-iV-{r3-(1rifluoromethvDphenvl1me1hvll-pvn-oUdin-3-a^ acetate 



30 



! H NMR (300 MHz, CDC1 3 ) 8 H : 1.28-1.85 (m, 9H), 1.91 (s, 3H), 1.94-2.05 (m, 1H), 
2.83-2.89 (m, 1H), 2.98-3.08 (m, 1H), 3.61-3.79 (m, 1H), 3.74 (s, 2H), 7.34-7.59 (m, 4H). 
MS: [M+H] =313. 




Example 22 

(3SViV-Cvclopentvl-jV-f r5-fluoro^^ 

5 ! HNMR (300 MHz, CDC1 3 ) 8 H : 1.18-1.91 (m, 10H), 1.97-2.04 (m, 1H), 2.83-2.90 (m, 
1H), 3.04-3.32 (m, 4H), 3.62-3.73 (m,'lH), 3.81 (s, 1H), 6.93-6.99 (m, 1H), 7.55-7.66 (m, 
'2H). MS: [M+H] = 331. 

Example 23 

10 

(3ff)-iV^Cvclop entvl-jV-f r2-(difluoromethoxv^phenvllmethvl>-pvrroUdin-3-amine acetate 

*H NMR (300 MHz, CDC1 3 ) 5 H : 1.35-2.03 (m, 13H), 2.80-2.87 (m, 1H), 2.98-3.07 (m, 
1H), 3.16-3.27 (m, 3H), 3.59-3.72 (m, 3H), 6.54 (t, 1H), 7.03-7.05 (m, 1H), 7.15-7.24 (m, 
15 2H), 7.58-7.61 (m, 1H). MS: [M+H] = 311. 

Example 24 

GSViy-Cvclopentvl-iV-ir5-fluoro-2-^^ 
20 fumarate 

*HNMR (300 MHz, d6-DMSO) 5h: 1.20-1.78 (m, 9H), 1.91-1.96 (m, 1H), 2.78-2.92 
(m, 1H), 2.96-3.08 (m, 1H), 3.14-3.35 (m, 3H), 3.65-3.78 (m, 1H), 3.82 (s, 2H), 6.42 (s, 
2H), 7.20-7.32 (m, 1H), 7.60-7.81 (m, 2H); MS: [M+H] = 331. 

25 

Example 25 

G^-iV-Cvclopentvl-iV-r^ 

30 

*H NMR (300 MHz, d6-DMSO) 8 H : 1.20-1.78 (m, 9H), 1.91-1.96 (m, 1H), 2.22 (s, 
6H), 2.80-2.87 (m, 1H), 2.96-3.05 (m, 1H), 3.14-3.24 (m, 3H), 3.50-3.68 (m, 3H), 3.86 (s, 
2H), 6.91-6.96 (m, 2H), 7.30-7.33 (m, 1H). MS: [M+H]= 273. 

35 

Example 26 " 



( 
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(3.S)-Ar-Cvclopentvl-Ar-r^^ 

J H NMR (300 MHz, d6-DMSO) 8* 1.20-1.76 (m, 9H), 1.85-2.02 (m, 1H), 2.23 (s, 
6H), 2.77-2.84 (m, 1H), 2.93-3.03 (m, 1H), 3.13-3.19 (m, 3H), 3.50-3.62 (m, 3H), 6.43- 
5 6.45 (m, 2H), 6.81 (bs, 1H), 6.91 (bs, 2H). MS: [M+H] = 273. 

Example 27 

(3^-iV-Cvclopentvl-jV-rf2.5-dimethvlphe nvBmethvn-pvrroUdin-3-amine fumarate 

10 

*H NMR (300 MHz, d6-DMSO) 5 H : 1.20-1.78 (m, 9H), 1.85-1.96 (m, 1H), 2.20 (s, 
3H), 2.24 (s, 3H), 2.81-2.87 (m, 1H), 2,93-3.02 (m, 1H), 3.13-3.23 (m, 3H), 3.51-3.70 (m, 
3H), 6.42-6.44 (m, 2H), 6.88 (d, 1H), 6.97 (d, 1H), 7.26 (s, 1H); MS: [M+H] = 273. 

15 

Example 28 

(35WCyclopentvl-jV-rf2.4-d ifluoro^^ 

20 ! H NMR (300 MHz, d6-DMSO) 5 H : 1.20-1.78 (m, 9H), 1.85-1.96 (m, 1H), 2.20 (s, 

3H), 2.24 (s, 3H), 2.81-2.87 (m, 1H), 2.93-3.02 (m, 1H), 3.13-3.23 (m, 3H), 3.51-3.70 (m, 
3H), 6.42-6.44 (m, 2H), 6.88 (d, 1H), 6.97 (d, 1H), 7.26 (s, 1H). MS: [M+H] = 273. 

Example 29 

25 

(3.SWCvclopentvl-AMr5-flu oro^ 
fumarate 

! HNMR (300 MHz, d6-DMSO) 5 H : 1.20-1.69 (m, 9H), 1.92-2.01 (m, 1H), 2.78-2.85 
30 (m, 1H), 2.93-3.03 (m, 1H), 3.13-3.25 (m, 3H), 3.58-3.69 (m, 1H), 3.80 (s, 2H), 6.42-6.44 
(m, 2H), 7.47-7.53 (m, 3H). MS: [M+H] = 331. 

Example 30 



35 



(3.S^-i\^Cvclopentvl-7/-rr 3-memvlphenvnmethvl1-Pvrrolidin-3-arnine fumarate 
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*HNMR (300 MHz, d6-DMSO) 8 H : 1.20-1.76 (m, 9H), 1.90-1.96 (m, 1H), 2.28 (s, 
3H), 2.77-2.84 (m, 1H), 2.93-3.03 (m, 1H), 3.15-3.41 (m, 3H), 3.55-3.67 (m, 3H), 6.42. 
6.44 (m, 2H), 6.98-7.01 (m, 1H), 7.10-7.20 (m, 3H). MS: [M+H] = 259. 

Example 31 

(35>jV-CYclopentvl-jy-rr23-di^^ 

J HNMR (300 MHz, d6-DMSO) 8* 1.33-1.75 (m, 9H), 1.90-1.94 (m, 1H), 2.15 (s, 
3H), 2.23 (s, 3H), 2.80-2.87 (m, 1H), 2.96-3.05 (m, 1H), 3.15-3.24 (m, 3H), 3.62-3.67 (m, 
3H), 3.84 (s, 2H), 6.98-7.06 (m, 2H), 7.31-7.33 (m, 1H). MS: [M+H]= 273. 

Example 32 

(3.S>^Cyclopentvl-Ar-r(23-dicMo^^ 

lHNMR ( 300 MHz, d6-DMSO) 8 H : 1.20-1.75 (m, 9H), 1.90-2.05 (m, 1H), 2.79-2.86 
(m, 1H), 2.97-3.06 (m, 1H), 3.15-3.28 (m, 3H), 3.64-3.76 (m, 3H), 3.84 (s, 2H), 7.34-7.39 
(m, 1H), 7.50-7.53 (m, 1H), 7.60-7.62 (m, 1H). MS: [M+H] = 313/315/317. 

Example 33 

(3^-jv--CyclopentYl-iV-rf2 -chl^^^^ 

*HNMR (300 MHz, d6-DMSO) 8* 1.39-1.70 (m, 8H), 1.91-1.96 (m, 2H), 3.01-3.19 
(m, 4H), 3.24-3.32 (m, 1H), 3.56-3.67 (m, 1H), 3.78 (s, 2H), 3.87 (s, 2H), 7.17-7.24 (m, 
1H), 7.30-7.41 (m, 2H). MS: [M+H]= 297/299. 

Example 34 

(35)-jV-Cvclopentvl-Ar-rr3,5-difluorQp h e nv1 )memvl1-pvrrolidin-3-amiT 1 e.n-f a rtr a t ft 
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J H NMR (300 MHz, d6-DMSO) 5h: 1.30-1.69 (m, 9H), 1.95-2.00 (m, 1H), 2.78-2.85 
(m, 1H), 2.96-3.06 (m, 1H), 3.11-3.27 (m, 3H), 3.56-3.70 (m, 3H), 3.87 (s, 2H), 7.01-7.05 
(m, 3H). MS : [M+H]= 28 1 . 

5 

Example 35 

(3.y)-iV-Cvclopentvl-iV-r(3.5-dichlor^^ 

10 *H NMR (300 MHz, d6-DMSO) Sh: 1.15-1.74 (m, 9H), 1.90-2.02 (m, 1H), 2.77-2.84 
(m, 1H), 2.97-3.06 (m, 1H), 3.11-3.27 (m, 3H), 3.55-3.69 (m, 3H), 3.89 (s, 2H), 7.36 (d, 
2H), 7.43 (d, 1H), MS: [M+H] = 313/315. 

Example 36 

15 

GSVN-Cyclopentvl-iV-f r2-chloro-3-(trifluoromethylVphenvHmethvl)-pyrrolidin-3-amine 
D-tartrate 

*H NMR (300 MHz, d6-DMSO) 8 H : 1.20-1.72 (m, 9H), 1.96-2.04 (m, 1H), 2.82-2.89 
20 (m, 1H), 2.98-3.07 (m, 1H), 3.16-3.31 (m, 3H), 3.69-3.75 (m, 1H), 3.83 (s, 2H), 3.93 (s, 
2H), 7.53-7.58 (m, 1H), 7.72-7.75 (m, 1H), 7.94-7.97 (m, 1H). MS: [M+H] = 347/349. 

The following Examples were similarly prepared as described above for Example 1, 
25 by reductive alkylation of 1,1-dimethylethyl (3iS)-3-(propylamino)pyrrolidine-l- 
carboxylate with the appropriate substituted benzaldehyde: 

Example 37 

30 (35)-A^-r2-ChlorophenyDmemvl1-A^-propvlpvrrohdin-3-aminefumarate 

! H NMR (300 MHz, CD 3 OD) 8 H : 0.75 (t, 3H), 1.32-1.45 (m, 2H), 1.82-1.95 (m, 1H), 
2.01-2.12 (m, 1H), 2.42-2.47 (m, 2H), 3.00-3.34 (m, 4H), 3.55 (quintet, 1H), 3.71 (q, 2H), 
6.58 (s, 2H), 7.11-7.28 (m, 3H), 7.47 (d,d, 1H); MS: [M+H] = 253/255. 
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Example 38 

(3,SViV-Propvl-jV-l2- (trifluoromemvl^ D-tartratp. 

*H NMR: see Example 199 for data of L-tartrate; MS : [M+H] = 287. 
Example 39 

(3S)-N- 1 S- Fluoro^-ftrifluoromethvDphenvllmethvl )-//-propvlpvrrn 1i Hin-3-ainin p. , n- 
tartrate ' 

X H NMR (300 MHz, CD 3 OD) 5h: 0.91 (t, 3H), 1.45-1.58 (m, 2H), 1.90-2.03 (m, 1H), 
2.13-2.23 (in, 1H), 2.57-2.62 (m, 2H), 3.10-3.17 (m, 1H), 3.22-3.30 (m, 1H), 3.40-3.48 
(m, 2H), 3.68 (quintet, 1H), 3.91 (q, 2H), 4.43 (s, 2H), 7.17 (t,d, 1H), 7.70-7.87 (m, 2H); 
MS: [M+H]= 305. 

The following Examples were similarly prepared as described above for Example 1, 
by reductive alkylation of 1,1-dimethylethyl (3S)-3-(cyclobutylamino)pyirolidine-l- 
carboxylate with the appropriate substituted benzaldehyde: 

Example 40 

(35^-iV-Cvclobutvl-AMr5-fluo^ 
£>-tartrate 

*HNMR (300 MHz, d6-DMSO) 5h: 1.41-2.04 (m, 8H), 2.82-2.89 (m, 1H), 2.98-3.07 
(m, 1H), 3.16-3.30 (m, 2H), 3.33-3.43 (m, 1H) S 3.51-3.62 (m, 1H), 3.71-3.92 (m, 4H), 
7.24-7.31 (td, 1H), 7.66-7.79 (m, 2H); MS: [M+H] = 317. 



Example 41 



r 



5 
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(3^-Ar-Cvclobutvl-jV-rr23-dichlorophenvnmethvl1-pyrroUdin -^-aTnine. Tartrate-. 
MS: [M+H] = 299/301/303. 



The following Examples were similarly prepared as described above for Example 1, 
by reductive alkylation of 1,1-dimethylethyl (35)-3-(cyclohexylamino)pyrrolidine-l- 
carboxylate with the appropriate substituted benzaldehyde: 

10 Example 42 

(3^-W-Cvclohexvl-iV-r(3-me mvlphenvtt^ 

'HNMR (300 MHz, d6-DMSO) 8 H : 0.99-1.39 (m, 5H), 1.51-1.54 (m, 1H), 1.60-1.78 
15 (m, 5H), 1.91-1.97 (m, 1H), 2.28 (s, 3H), 2.36-2.42 (m, 1H), 2.77-2.83 (m, 1H), 2.97-3.06 
(m, 1H), 3.14-3.24 (m, 2H), 3.59-3.71 (m, 3H), 3.96 (s, 2H), 6.99-7.02 (m, 1H), 7.12-7.21 
(m, 3H); MS: [M+H] = 300. 



# 



Example 43 

20 

(3.S)-iV-CyclohexYl-AH [2-(methylthio)phenyl]methyl }-pyrrolidin-3-amine di-D-tartrate 

^NMR (300 MHz, d6-DMSO) 6 H : 0.90-1.28 (m, 5H), 1.51-1.54 (m, 1H), 1.62-1.84 
(m, 5H), 1.87-2.02 (m, 1H), 2.30-2.47 (m, 4H), 2.84-2.90 (m, 1H), 2.96-3.10 (m, 1H), 
25 3.13-3.28 (m, 2H), 3.63-3.82 (m, 3H), 4.10 (s, 4H), 7.11-7.17 (m, 1H), 7.24 (d, 2H), 7.49 
(d, 1H); MS: [M+H] = 305. 

Example 44 



30 OSViV-Cvclohexvl-AM r 2-(trifluoromethvDphenvllmethvl l-r>vrrolidm-3-amine D-tartrate 
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*H NMR (300 MHz, d6-DMSO) 6h: 0.95-1.27 (m, 5H), 1.52 (d, 1H), 1.59-1.78 (m, 
5H), 1.90-2.03 (m, 1H), 2.38 (t, 1H), 2.83 (t, 1H), 2.96-3.10 (m~lH), 3.15-3.27 (m, 2H), " 
3.66-3.90 (m, 5H), 7.43 (t, 1H), 7.61-7.70 (m, 2H), 7.91 (d, 1H); MS: [M+HJ = 327. 

" Example 45 

D^-iV-Cvclohexvl-Ar- f r 3-C trifluoromethvlthio^phenvll-methvU-pyrroHdiii -3-aminft D- . 
tartrate 

'HNMR (300 MHz, d6-DMSO) 5 H : 0.95-1.35 (m, 5H), 1.521-1.54 (m, 1H), 1.60-1.80 
(m, 5H), 1.89-2.02 (m, 1H), 2.33-2.40 (m, 1H), 2.79-2.83 (m, 1H), 2.96-3.10 (m, 1H), 
3.15-3.28 (m, 2H), 3.65-3.85 (m, 3H), 4.00 (s, 2H), 7.44-7.60 (m, 3H), 7.69 (s, 1H); MS: 
[M+H] = 359. 

Example 46 

(3S)-Ar-Cvclohexvl-jV-r (2,4-dicMoro 

! H NMR (300 MHz, d6-DMSO) 8 H : 1.05-1.25 (m, 5H), 1.51-1.55 (m, 1H), 1.62-1.77 
(m, 5H), 1.90-2.02 (m, 1H), 2.32-2.45 (m, 1H), 2.80-2.86 (m, 1H), 2.96-3.09 (m, 1H), 
3.15-3.29 (m, 2H), 3.68-3.82 (m, 3H), 4.09 (s, 4H), 7.42 (dd, 1H), 7.56 (d, 1H), 7.62 (d, 
1H); MS: [M+H] = 327/329. 

Example 47 

(35)-A^-Cvclohexvl-i\^rG.5-dichl orophenv1)memvl1-pvr rolidiii-3-arni ne sesqui-D-tartrate 

J H NMR (300 MHz, d6-DMSO) 8 H : 1.05-1.25 (m, 5H), 1.51-1.55 (m, 1H), 1.60-1.76 
(m, 5H), 1.89-2.03 (m, 1H), 2.34-2.46 (m, 1H), 2.76-2.83 (m, 1H), 2.95-3.09 (m, 1H), 
3.15-3.27 (m, 2H), 3.61-3.75 (m, 3H), 4.03 (s, 3H), 7.36-7.37 (m, 2H), 7.40-7.45 (m, 1H); 
MS: [M+H] = 327/329/331. 
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Example 48 

(35Viy*-Cvclohexvl-iy-r(2.3-dichlorophenv^^ 
5 MS: [M+H] = 327/329/331. - 

The following Examples were similarly prepared as described above for Example 1, 
by reductive alkylation of 1,1-dimethylethyl (35)-3-(2-methoxy-l-methylethyl 
10 amino)pyrrolidine-l-carboxylate with the appropriate substituted benzaldehyde: 

Example 49 

(35ViV-r(2,4-Dichlorophenvl)memvl1-iy-(2-^ 
15 £>-tartrate 

*H NMR (300 MHz, d6-DMSO) 8 H : 0.98 (t, 3H), 1.59-1.77 (m, 1H), 1.86-2.04 (m, 
1H), 2.75-3.07 (m, 3H), 3.10-3.38 (m, 7H), 3.65-3.90 (m, 5H), 3.43 (dd, 1H), 7.53-7.58 
(m, 1H), 7.65 (dd, 1H); MS: [M+H] = 327/329/331. 

20 

Example 50 

(3SViV-r(2-Chloro-4-fluorophenvnme^ 
amine Z>-tartrate 

25 

J H NMR (300 MHz, d6-DMSO) 5 H : 0.98 (t, 3H), 1.61-1.79 (m, 1H), 1.85-2.04 (m, 
1H), 2.77-3.06 (m, 3H), 3.10-3.39 (m, 7H), 3.65-3.93 (m, 5H), 7.22 (td, 1H), 7.38 (dd, 
1H), 7.60-7.39 (m, 1H); MS: [M+H] = 301. 

30 Example 51 



OS)- AirG,5-DicMorophenvl)me^ 
jD-tartrate 
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J H NMR (300 MHz, d6-DMSO) 5h: 0.90-1.00 (m, 3H), 1.57-1.75 (m, 1H), 1.85-2.03 
(m, 1H), 2.73-3.07 (m, 3H), 3.10-3.37 (m, 7H>, 3.59-3.94 (m, 5H), 7.41 (dd, 3H); MS: 
[M+H] = 317/319. 

Example 52 

(35ViV-r(23-DichlorophenvlWethv ^ 

To a solution of 1,1-dimethylethyl (35)-3-(2-methylpropyl)-pyirolidine-l- 
carboxylate (0.363g, 1.5mmol) in 1,2-dichloroethane (lOmL) was added 2,3-dichloro- 
benzaldehyde (1.05 g, 6.0mmol), followed by sodium triacetoxyborohydride (0.95g, 
4.5mmol), and the mixture left to stir for 16h. The reaction mixture was quenched with 
water (5 mL) and 2N sodium hydroxide (5 mL), and the organic layer separated by 
passing through a hydrophobic frit. The organic solution was diluted with methanol (5 
mL) and absorbed onto an Isolute™ SCX-2 ion exchange cartridge (5 g), washed with 
methanol (15 mL) and the product eluted with 2M ammonia in methanol solution (15 
mL). The solvent was removed in vacuo to give 1,1-dimethylethyl (35)-3-{[(2,3- 
(3icmorophenyl)memyl](2-memylpropyl)annno}pyrroUdine-l-carboxylate as a colourless 
oil. This was taken up in dichloromethane (2mL), trifluoroacetic acid (1.4mL, 18.3mmol) 
added, and the mixture stirred at room temperature for 16h. The solvent was removed in 
vacuo and the residue diluted with methanol (5 mL) and absorbeded onto an Isolute™ 
SCX-2 ion exchange cartridge (5 g). The column was washed with methanol (15 mL) and 
the product eluted with 2M ammonia in methanol solution (15- mL). The solvent was : 
removed in vacuo and the residue purified by mass guided preparative LCMS. The 
residue was diluted with methanol (5 mL) and again absorbed onto an Isolute™ SCX-2 
ion exchange cartridge (5 g). The column was washed with methanol (15 mL), the 
product eluted with 2M ammonia in methanol solution (15 mL) and the solvent removed 
in vacuo. The desired compound product was taken up in cyclohexane (15 mL) and a hot 
solution of L-tartaric acid (1 equiv.) in isopropanol (1 mL) was added. The solvent was 
removed in vacuo and the residue taken up in 40% acetonitrile/water and freeze dried to 
give the tile compound as a white solid. 
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a H NMR 8 H (300 MHz, CD 3 OD): 7.43 (1H, dd), 7.34 (1H, dd), 7.19 (1H, t), 4.28 
(2H, s), 3.78-3.67 (2H, s), 3.60-3.49 (1H, m), 3.33-3.26 (2H, m), 3.15-2.97 (2H, m), 2.31- 
2.19 (2H, m), 2.07-1.97 (1H, m), 1.92-1.78 (1H, m), 1.54 (1H, septet), 0.76 (6H, d); MS: 
[M+l] = 301/303/305. 

Example 53 

(3S)-N-i r2-Chloro-4-fluoroDhenvnmethvll-A^-f l-methvlethvnpvrrolidin-3-aimne L- 
tartrate 

a) 1,1-Dimethylethyl (3S)-3-((l-methylethyl)-{ [2-chloro-4- 
fluorophenyl]methyl } amino)pyrrohdine- 1-carboxylate 

To a solution of 1,1-dimethylethyl (3^-3-[(l-methyle1hyl)amino]-pyrrolidine-l- 
carboxylate (0.5g, 2.19 mmol) and 2-chloro-4-fluorobenzaldehyde (1.23g, 4.38 mmol) in 
dichloroethane (15 mL) at room temperature under a nitrogen atmosphere was added 
portionwise sodium triacetoxyborohydride (1.16g, 5.48mmol). The reaction was stirred at 
room temperature for 72 hours. After this time analysis showed that some starting 
material was still present so an additional equivalent of the benzaldehyde and sodium 
triacetoxyborohydride was added, and the reaction stirred overnight. Starting material was 
still evident therefore a further equivalent of both benzaldehyde and sodium 
triacetoxyborohydride was added, together with DMF (2mL). After 16h all remaining 
starting material had disappeared. The reaction was evaporated to dryness in vacuo. The 
resulting residue was dissolved in methanol and absorbed onto a cationic ion exchange 
resin (Isolute ™ SCX-2). The basic components were recovered from the column by 
elution with 7N ammonia in methanol. This solution was concentrated in vacuo to yield 
the desired compound as an oil. This was used directly in the next step without further 
purification. 

b) (3S)-N-{ [2-CMoro-4-fluorophenyl]melhyl}^ L- 
tartrate 
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1,1-Dimethylethyl (35)-3-((l-methylethyl).{[2-chloro-4- 
fluorophenyl]methyl}ainino)pyrrolidine-l-carboxylate (0.81g, 2.19 mmol) was dissolved 
in a mixture of dichloromethane and trichloroacetic acid (15 mL, 1:1) and stirred at room 
temperature for 2h. The reaction solution was concentrated in vacuo and re-dissolved in 
MeOH. This solution was absorbed onto a cationic ion exchange resin (Isolute ™ SCX-2), 
The basic components were isolated by elution with 7N ammonia in methanol and 
evaporated in vacuo. The residue was dissolved in hot isohexane (5 mL) and to this was 
added an equimolar amount of ^tartaric acid, dissolved in a minimal amount of hot 
isopropanol. The solution was evaporated in vacuo to yield the title compound as a solid.. 

l H NMR (300 MHz, CD 3 OD) 5r: 7.59-7.54 (m, 1H), 7.09-7.00 (m, 1H), 6.99-6.94 
(m, 1H), 4.29 (s, 2H), 3.74-3.63 (m, 3H), 3.19-3.06 (m, 1H), 2.94-2.85 (m, 2H), 2.05-1.95 
(m, 1H), 1.84-1.71 (m, 1H), 0.98 (d, 3H), 0.96 (d, 3H), MS: [M+H] = 271. 

The following Examples were similarly prepared from 1,1-dimethylethyl (35)-3- 
[(l-methylethyl)amino]-pyrrolidine-l-carboxylate, by reductive alkylation with the 
appropriately substituted benzaldehyde and subsequent deprotection, as described above 
for Example 53: 

Example 54 

(3S)-AT-{r4-Huoro-2-(trifl 
amine L-tartxate 

! H NMR (300 MEIz, CD 3 OD) 5h: 8.04-7.99 (m, 1H), 7.44-7.36 (m, 2H), 4.40 (s, 
2H), 3.87 (s, 2H), 3.82-3.74 (m, 1H), 3.37-3.36 (m, 2H), 3.31-3.18 (m, 1H), 3.05-2.96 (m, 
2H), 2.14-2.09 (m,lH), 1.94-1.80 (m, 1H), 1.0 (m, 6H); MS: [M+H]=305. 



Example 55 



r 



25 
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(3S)-N- ( r2-Huo ro-4-rtrifluoromethvDphenvllmeth vl ) -N-( 1 -methvlethvD-pvrrolidm-3- 
amine L-tartrate 

5 *H NMR (300 MHz, CD 3 OD) 8h: 7.77-7.66 (m, 1H), 7.39-7.37 (m, 1H), 7.30-7.26 

(m, 1H), 4.29 (s, 2H), 3.74 (s, 2H), 3.72-3.64 (m, 1H), 3.30-3.22 (m, 2H), 3.19-3.07 (m, 
1H), 2.97-2.86 (m, 2H), 2.06-2.00 (m, 1H), 1.99-1.72 (m, 1H), 0.98 (m, 6H); MS: [M+H] 
= 305. 

10 Example 56 

(35)-A^-r(3.4-Di chloroDhenvnmethvl1-A^-a-methvlethvlVDWolidin-3-ainine fumarate 

J H NMR (300 MHz, CD 3 OD) 8 H : 1.10 (d, 3H), 1.10 (d, 3H), 1.80-1.94 (m, 1H), 
15 2.07-2.15 (m, 1H), 2.93-3.06 (m, 2H), 3.15-3.39 (m, 3H), 3.66-3.80 (m, 3H), 6.70 (s, 2H), 
7.32 (d,d, 1H), 7.47(d, 1H), 7.56 (d, 1H); MS: [M+H] = 287/ 289/291. 

Example 57 

20 (3.SVjy-r(3.5-DichIorop henvltoethvlV 

J H NMR (300 MHz, CD 3 OD) 5 H : 1.08 (d, 3H), 1.11 (d, 3H), 1.79-1.93 (m, 1H), 
2.08-2.18 (m, 1H), 2.93-3.05 (m, 2H), 3.16-3.25 (m, 1H), 3.30-3.40 (m, 2H), 3.67-3.81 
(m, 3H), 6.70 (s, 2H), 7.30 (t, 1H), 7.37 (m, 2H); MS: [M+H] = 287/289/291. 



Example 58 



(3^-jV-rf4-Ch1oroDhen vDmemvl1-//-(l-methv1ethvlVpvrrolidin-3-amine fumarate 
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^NMR (300 MHz, CD 3 OD) 5 H : 1.08 (d, 3H), 1.10 (d, 3H), 1.83-1.96 (m, 1H), 
2.06-2.14 (m, 1H), 2.92-3.06 (m, 2H), 3.15-3.38 (m, 3H), 3.64-3.79 (m, 3H)~6.70 (s, 2H), 
7.30-7.39 (m, 4H); MS: [M+H] = 253/255. 

Example 59 " " • - 

(3SV.W- [Y 3 -MethoxvphenvDmethvn-jV-f 1 -methvlethvlVpvrroIidin-3-amine fumarate 

*H NMR (300 MHz, CD 3 OD) 5h: 1.08 (d; 3H), 1.10 (d, 3H), 1.83-1.96 (m, 1H), 
2.06-2.14 (m, 1H), 2.92-3.06 (m, 2H), 3.15-3.38 (m, 3H), 3.64-3.79 (m, 3H), 6.70 (s, 2H), 
7.30-7.39 (m, 4H); MS: [M+H] = 249. 

Example 60 

(3,fl-//-rG- Cvano-4-fluorophenvl)memvl1^ 
fumarate 

*H NMR (300 MHz, CD 3 OD) 8 H : 1.08 (d, 3H), 1.10 (d, 3H), 1.80-1.94 (m, 1H), 
2.08-2.12 (m, 1H), 2.94-3.06 (m, 2H), 3.16-3.26 (m, 1H), 3.31-3.40 (m, 2H), 3.71-3.82 
(m, 3H), 6.69 (s, 2H), 7.30-7.35 (m, 1H), 7.72-7.78 (m, 2H); MS: [M+H] = 262. 

Example 61 

(3^-AT-F(23-Dimetiivlp^^ P-tartrate 

*H NMR: see Example 7 for data on fumarate; MS: [M+H] = 247. 
Example 62 

(3SVi\Mr(2 -CMoro-3~rtrifluo^ 
amine D-tartrate 
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*H NMR (300 MHz, d6-DMSO) 8 H : 0.97-1.01 (m, 6H), 1.60-1.74 (m, 1H), 1.92- 
2.02 (m, 1H), 2.82-2.93 (m, 2H), 2.98-3.08 (m, 1H), 3.19-3.27 (m, 2H), 3.65-3.79 (m, 
1H), 3.82 (s, 2H), 3.93 (s, 2H), 7.54-7.59 (m, 1H), 7.73-7.75 (m, 1H), 7.94-7.96 (m; 1H). 
5 MS: [M+H] = 321/323. 

Example 63 

(3SViV-r(2-CMoro-6-fluorophenvltoeth^^ 
10 tartrate 

MS: [M+H] = 271/273. 

Example 64 

1.5 

(3,SyiV-r(2.4-Chlorophenvnmefovl1^ 

*H NMR: see Example 8 for data on ^tartrate; MS: [M+H] = 287/289/291. 
20 Example 65 

(3S)-N-f T2-(4-Fluorophenoxv)phenvllmethvl }-jV-("l-methvlethvl)-pvrrolidin-3-amine L- 
tartrate 

25 MS: [M+H] = 329. 

Example 66 

(3S)-N- 1 T2-C3 ,4-Difluorophenoxv)phenvrimeth vl ) -N-(l -methvlethvlVpvrrolidin-3-amine 
30 L-tartrate 



MS: [M+H] = 347. 
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Example 67 ~ 

(3S)-N- i (4'-Fluoro-ri. 1 '-biphenvll^-vnmethvl \-N-( l-memvlemvlVpv rrolidin-3-aminft 
L-tartrate 

MS: [M+H] = 313. 

The following Examples were prepared by reductive alkylation of the appropriately 
substituted 1,1-dimethylethyl (3,S^-3-(benzylamino)pyrrohdine-l-carboxylate (see 
Preparation above) with the appropriate aldehyde and subsequent deprotection, as 
described for Example 52: 

Example 68 

(35VAMr4- Huoro-2-(trMuoromethv^ 
tartrate 

*H NMR (300 MHz, CD 3 OD) 5h: 7.98-7.93 (m, 1H), 7.46-7.36 (m, 2H), 4.88(s, 
1H), 3.92-3.79 (q, 2H), 3.79-3.58(quin, 1H), 3.45-3.33 (m, 2H), 3.31-3.20 (m, 1H), 3.14- 
3.07 (m, 1H), 2.57-2.52 (q, 2H), 2.20-2.12 (m, 1H), 1.99-1.89 (m, 1H), 1.55-1.42 (quin, 
2H), 0.90-0.85 (t, 3H); MS: [M+H] = 305. 

Example 69 

(3SWV-Butvl-iV-fr4-fluoro-2-(trifl 
tartrate 



*H NMR (300 MHz, CD 3 OD) 8* 7.98-7.93 (m, 1H), 7.46-7.36 (m, 2H), 4.88(s, 
1H), 3.92-3.79 (q, 2H), 3.79-3.58(quin, 1H), 3.45-3.38 (m, 2H), 3.31-3.20 (m, 1H), 3.14- 



P-15735 



-60- 



3.07 (m, 1H), 2.61-2.56 (q, 2H), 2.20-2.12 (m, 1H), 2.09-1.89 (m, 1H), 1.50-1.40 (m, 
2H), 1.36-1.24 (m, 2H), 0.91-0.86 (t, 3H); MS: [M+H] = 319. 

Example 70 

5 

(35^-iV-Cvclopropvlmethvl-AMr 
amine L-tartrate 

*H NMR (300 MHz, CD 3 OD) 8 H : 7.95-7.90 (d, lm), 7.36-7.27 (m, 2H), 4.32 (s, 
10 2H), 3.94-3.85 (q, 2H), 3.80-3.67 (quin, 1H), 3.37-3.27 (m, 2H), 3.23-3.14 (m, 1H), 3.05- 
3.01(m, 1H), 2.40(d, 2H), 2.11-2.06 (m, 1H), 1.93-1.83 (m, 1H), 0.80-0.78 (m, 1H), 0.40- 
0.37(d, 2H), 0.01-0.003 (d, 2H); MS: [M+H] = 317. 

Example 71 

15 

(3.S^-A^r(3.5-DicMorophenvDmethvl1-A^-propvlpvrrolidin-3-amine L-tartrate 

*H NMR (300 MHz, CD 3 OD) 8 H : 7.24-7.21 (m, 3H), 4.76(s, 1H), 3.65-3.50 (m, 
3H), 3.34-3.26 (m, 2H), 3.19-3.12 (m, 1H), 3.10-2.95 (m, 1H), 2.43-2.38 (q, 2H), 2.07- 
20 2.01 (m, 1H), 1.89-1.79 (m, 1H), 1.42-1.32 (m, 2H), 0.79-0.74 (t, 3H); MS: [M+H] = 287. 

Example 72 

(3S)-N-But\l-N-\(3 .S-dichlorophenvDmethvllpyrrolidin-S-amine L-tartrate 

25 

! H NMR (300 MHz, CD 3 OD) 8 H : 7.24-7.21 (m, 3H), 4.76 (s, 1H), 3.65-3.51 (m, 
3H), 3.48-3.27 (m, 2H), 3.20-3.12 (m, 1H), 3.08-2.95 (m, 1H), 2.46-2.42 (q, 2H), 2.07- 
1.99 (m, 1H), 1.87-1.76 (m, 1H), 1.39-1.30 (m, 2H), 1.25-1.18 (m, 2H), 0.87-0.78 (t, 3H); 
MS: [M+H] = 301/303/305. 

30 

Example 73 



(3^-isr-Cyclopropylmemvl-jV r -r(3,5-dichlorophenvlVmethvl1pyrroli(iin 
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X HNMR (300 MHz, CD 3 OD) 8 H : 7.29 (s, 2H), 7.23 (s, 1H), 4.32 (s, 2H), 3.78-3.63 
(m, 3H), 3.38-3.21 (m, 2H), 3.18-3 .11 (m, 1H), 3.11-3.0 (m, 1H), 2.37 (d, 2H), 2.13-2.08 
(m, 1H), 1.94-1.84 (m, 1H), 0.80-0.77 (m, 1H), 0.43-0.40 (d, 2H), 0.03 (d, 2H); MS: 
[M+H] = 299. . - . 

Example 74 

(3S)-N-r(2 1 4-DicMoropherivnmethv11-N-p m P vl P vrro1idi n -3-amineI^t a rtr a ^ 

X H NMR (300 MHz, CD 3 OD) 8 H : 7.45 (d, 1H, J= 8.29Hz), 7.32 (d, 1H, J= 2.26Hz), 
7.25 (dd, 1H, J= 2.07Hz, 6.22Hz, 2.07Hz), 4.76 (s, 2H), 3.74-3.61 (q, 2H), 3.59-3.48 
(quin, 1H), 3.34-3.22 (m, 2H), 3.18-3.11 (m, 1H), 3.09-2.98 (m, 1H), 2.45-2.40 (m, 2H), 
2.10-2.00 (m, 1H), 1.92-1.79 (m, 1H), 1.43-1.31 (m, 2H), 0.77-0.72 (m, 3H); MS: [M+H] 
= 287/289/291. 

Example 75 

(3S)-iV-Butvl-Air(24-dich1orophenv1^^ . 

J H NMR (300 MHz, CD 3 OD) 8h: 7.46 (d, 1H), 7.33 (d, 1H), 7.23 (dd, 1H), 4.30 (s, 
2H), 3.74-3.61 (q, 2H), 3.56-3.48 (quin, 1H), 3.3-3.27 (m, 2H), 3.16-3.09 (m, 1H), 3.05- 
2.98 (m, 1H), 2.49-2.44 (m, 2H), 2.08-1.92 (m, 1H), 1.89-1.79 (m, 1H), 1.38-1.28 (m, 
2H), 1.23-1.05 (m, 2H), 0.79-0.74 (m, 3H); MS: [M+H] = 301/303/305. 

Example 76 

P^-CYclopropylmettvl-A^ 



l U NMR (300 MHz, CD3OD) Dh: 7.58 (d, 1H), 7.35 (d, 1H), 7.25 (dd, 1H), 4.32 (s, 
2H), 3.88-3.67(m, 3H), 3.38-3.28 (m, 2H), 3.22-3.12 (m, 1H), 3.08-3.02 (m, 1H), 2.40 (d,' 
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2H), 2.14-2.06 (m, 1H), 1.96-1.86 (m, 1H), 0.81-0.77 (m, 1H), 0.39 (d, 2H), 0.01-0.002 
(d,2H);MS:|M+H] = 299. 

Example 77 

G^-Ar-r(2-Ch1oro-4-fluorophenvDro^^ 

*H NMR (300 MHz, CD 3 OD) 6 H : 7.51-7.46 (m, 1H), 7.11-7.00 (m, 1H), 6.98-6.94 
(m, 1H), 4.77 (s, 2H), 3.74-3.59 (q, 2H), 3.59-3.48 (quin, 1H), 3.33-3.27 (m, 2H), 3.18- 
3.09 (m, 1H), 3.06-2.99 (m, 1H), 2.45-2.40 (m, 2H), 2.08-2.00 (m, 1H), 1.93-1.80 (m, 
1H), 1.43-1.31 (m, 2H), 0.86-0.72 (m, 3H); MS: [M+H] = 271. 

Example 78 

r3^-7^-Butv1-jV-rf2-ch]oro-4-fluorophenvnmet h v11-pwoHdin-3-ainineL-tartrate 

*H NMR (300 MHz, CD 3 OD) 5 H : 7.51-7.46 (m, 1H), 7.11-7.00 (m, 1H), 6.98-6.94 
(m, 1H), 4.76 (s, 2H), 3.74-3.60 (q, 2H), 3.56-3.51 (quin, 1H), 3.32-3.26 (m, 2H), 3.16- 
3.09 (m, 1H), 3.06-2.99 (m, 1H), 2.48-2.43 (m, 2H), 2.09-2.03 (m, 1H), 1.94-1.83 (m, 
1H), 1.39-1.29 (m, 2H), 1.23-1.13 (m, 2H), 0.79-0.74 (m, 3H); MS: [M+H] = 285. 

Example 79 

(3.^-iNM(2-Chloro-4-fluorophenvD^^ 
tartrate 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.60-7.55 (m, 1H), 7.13-7.09 (m, 1H), 7.03-6.96 (m 
1H), 4.33 (s, 2H), 3.87-3.67(m, 3H), 3.38-3.28 (m, 2H), 3.22-3.15 (m, 1H), 3.09-3.03 (m, 
1H), 2.39 (d, 2H), 2.14-2.08 (m, 1H), 1.90-1.87 (m, 1H), 0.80-0.72 (m, 1H), 0.40 (d, 2H), 
0.011-0.002 (d, 2H); MS: [M+H] = 283. 
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Example 80 

GSVN-I r4-Huoro-2-(trifluorome^ 
vDpvn:o lidiTi-3-flTDi ne L- tartrate 

a) 1,1-Dimethylethyl (3^-3^(tetrahydro-2H-lJiio-pyran-4-yl)amino]pyrrolidine-l- 
carboxylate 

Neat tetrahydro^-thiopyran^-one. (4.2g, 36mmol) and 1 ,1-dimethylethyl (3S)-3- 
aminopyrrolidine-l-carboxylate (6.73g, 36mmol) were stirred together in ethanol for 16h 
Sodium borohydride (2.74g, 72mmol) was added portionwise. The reaction was then 
quenched with water and the solvent removed in vacuo. The residue was dissolved in . 
water and the solution extracted with dichloromethane. The combined organics were 
dried (Na 2 SC>4), filtered and evaporated in vacuo to provide the title compound as an oil. 

^NMR (300 MHz, CDC1 3 ) 5 H : 3.69-3.48 (m, 3H), 3.46-3.31 (m, 1H), 2.98-2.80 
(m, 1H), 2.75-2.74 (m, 1H), 2.67-2.64 (m, 3H), 2.58-2.50 (m, 1H), 2.46-2.20 (m, 3H), 
2.19-2.14 (m, 1H), 1.77-1.65 (m, 2H), 1.56-1.48 (m, 2H), 1.45 (s, 9H). 

b) (3^-AH[4-Ruoro-2-(trffluoromemyl)ph^ 
yl)pyrroIidin-3-amine L-tartrate 

1,1-Dimethylethyl (35)-3-[(tetrahydro-2^-tMo-pyran-4-yl)amino]pyrroUdine-l- 
carboxylate was reductively alkylated with 4-fluoro-2-(trifluoromethyl)benzaldehyde and 
deprotected, as described above for Example 52. 

^NMR (300 MHz, CD 3 OD) 5 H : 7.99-7.94 (m, 1H), 7.46-7.36 (m, 2H), 4.40 (s, 
2H), 3.94-3.81 (m, 3H), 3.42-3.21 (m, 3H), 3.19-2.97 (m, 1H), 2.50-2.49 (m, 5H), 2.28- 
2.20 (m, 3H), 1.97-1.90 (m, 1H), 1.75-1.62 (m, 2H); MS: [M+H] = 363. 

Example 81 



-63^ 
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(3.SV;V-r(2.4-DicMoro phenvDmemvl1-ivVt^^^ 
amine L-tartrate 

Prepared as described above for Example 80. 

X H NMR (300 MHz, CD 3 OD) 8 H : 7.50 (d, 1H), 7.33 (d, 1H), 7.23 (dd, 1H), 4.32 (s, 
2H), 3.82-3.77 (m, 2H), 3.26-3.10 (m, 2H), 2.93-2.86 (m, 1H), 2.56-2.53 (m, 4H), 2.38- 
2.34 (m, 1H), 2.09-1.99 (m, 3H), 1.83-1.80 (m, 1H), 1.59-1.53 (m, 2H), MS: [M+H] = 
345/347/349. 

Example 82 

(35Vj^r(2,4-Dichlorop henvltoethvl1^^^ 
vl)pvrrolidin-3-amine L-tartrate 

a) 1,1-Dimethylethyl (35)-3-[[(2,4-dichlorophenyl)-methyl](l ,l-dioxidotetrahydro-2#- 
tMopyran-4-yl)amino]pyrrolidine-l-carboxylate 

To a ice cold solution of 1 , 1-dimethylethyl (3,S)-3-[[(2,4-dichlorophenyl)- 
memyl](2if-1biopyran-4-yl)-aniino]pvrrolidine-l-carboxylate (0.675g, 1.5mmol) in ethyl 
acetate (5mL) was added dropwise peracetic acid solution (35% in acetic acid) (0.77mL, 
3.7mmol) and left to stir for 30 min. The reaction mixture was absorbed onto a cationic 
ion exchange resin (Isolute ™ SCX-2). The basic components were recovered from the 
column by elution with 7N ammonia in methanol. The eluate was concentrated in vacuo 
and the resultant product taken onto the next step without further purification. 

b) (3.S>A4(2,4-DicMorophenyl)memyl]^ 
yl)pyrrolidin-3-amine L-tartrate 

1,1-Dimethylethyl (35)-3-[[(2,4-dichlorophenyl)-methyl](l,l-dioxidotetrahydro- 
2H-thiopyran-4-yl)amino]pyrrolidine-l-carboxylate was deprotected in trifluoroacetic 
acid/dichloromethane (1:1) and purified, as described above in Example 54. 
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lRNMR ( 3 "°° MHz- d>30D) Sh: 7.50-7.49 (m, 1H), 7.42-7.40~(m, 1H), 7.26-7.23 
(m, 1H), 4.27 (s, 2H), 3.86-3.72 (m, 1H), 3:35-2.97 (m, 5H), 2.94-2.90 (m, 2H), 2.82-2:75 
(m, 1H), 2.30-2.21 (m, 2H), 2.06-1.98 (m, 4H), 1.85-1.82 (m, 1H); MS: [M+H] = 
5 . 377/379/381. - . 



Example 83 

10 M-^-{r5-rtuoro-2-(trifluorome^^ 
vDpvrrolidin-3 -amine D-tarh-atp. 

a) 1,1-Dimethylethyl (3^-3-[(tetraliydro-2iy-pyran-4-yl)a^no]pyrroUdine-l-carboxylate 
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) 



Neat tetrahydxo-4#-pyran-4-one (18.7g, lOOmmol) and 1,1-dimethylethyl (3S)-3- 
aminopyrrolidine-l-carboxylate (26.1g, 140.1 mmol) were stirred together for 20 minutes 
prior to addition of anhydrous dichloroethane (140mL). The solution was then cooled to 
0°C under nitrogen and stirred as sodium triacetoxyborohydride ( 59.2g, 281mmol) was 
added portionwise. The reaction was allowed to warm to room temperature and stirred for 
5 days, after which the reaction solution was carefully poured onto ice-cold aqueous 
sodium hydrogen carbonate solution. The phases were separated and the aqueous phase 
washed with dichloromethane. The combined organic phases were dried (MgS0 4 ) and 
concentrated in vacuo. The crude product was purified by automated flash 
chromatography on silica, eluting with methanol in ethyl acetate (0:100 to 30:70), to 
provide the title compound as an off-white solid. 

^NMR (300 MHz, d6-DMSO) 8 H : 1.13-1.29 (m, 2H), 1.39 (s, 9H), 1.55-1.65 (m, 
1H), 1.68-1.81 (m, 2H), 1.87-2.00 (m, 1H), 2.64 (sep, 1H), 2.91 (sex, 1H), 3.10-3.45 (m, 
6H), 3.81 (dt, 2H). MS: [M+H] = 271, [M+H-tBu] = 215. 

b) (3S)-W-{[5-Huoro-2-(rtfluor^^^ 
yl)pyrrohdin-3-amine D-tartrate 
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To a stirred solution of 1 , 1 -dimethylethyl (35)-3-[(tetrahydro-2ff-pyran-4- 
yl)amino]pyrrolidine-l-carboxylate (1.12g, 4.2mmol) and 5-fluoro-2- 
(trifluoromethyl)benzaldehyde (4.56g, 23.8mmol) in anhydrous dichloroethane (50mL) 
was added portionwise sodium triacetoxyborohydride (3.86g, 18.3mmol). The reaction 
mixture was stirred at room temperature under nitrogen and the reaction progress was 
followed by MS. After 2 days more reagents were added: 5-fluoro-2- 
(trifluoromethyl)benzaldehyde (0.98g, 5.1mmol) and sodium triacetoxyborohydride 
(3.00g, 14.2mmol), and after a further 2 days the reaction was found to be complete. The 
reaction solution was carefully poured onto ice-cold saturated aqueous sodium hydrogen 
carbonate solution and filtered, through a PTFE hydrophobic frit. The organic phase was 
concentrated in vacuo and the residue redissolved in methanol. The methanolic solution 
was filtered through a cationic ion exchange resin (Isolute ™ SCX-2) and the basic 
components isolated by elution with 2N ammonia in methanol. After concentrating in 
vacuo, the residue was redissolved in dichloromethane /trifluoro-acetic acid (2:1) and 
allowed to stir at room temperature for 4 hours. The reaction mixture was concentrated in 
vacuo and redissolved in methanol. The methanolic solution was filtered through a 
cationic ion exchange resin (Isolute ™ SCX-2) and the basic components isolated by 
elution with 2N ammonia in methanol. The crude product was purified by UV guided 
prep-LC, and the desired compound collected from the acidic prep-LC mobile phase via a 
cationic ion exchange resin, as described above. The basic product was dissolved in hot 
cyclohexane and to this was added an equimolar amount of D-tartaric acid dissolved in a 
minimal amount of hot isopropanol. The solution was allowed to cool overnight, and the 
next day the resultant solid was filtered off and dried in vacuo, to yield the title compound 
as a white crystalline solid. 

J H NMR (300 MHz, d6-DMSO) 8* 1.40-1.80 (m, 5H), 1.91-2.06 (m, 1H), 2.61-2.74 
(m, 1H), 2.81-2.93 (dd, 1H), 2.97-3.11 (dt, 1H), 3.12-3.31 (m, 4H), 3.69-3.96 (m, 7H), 
7.49-7.61 (m, 2H), 7.90-7.99 (m, 1H). MS: [M+H] = 347. 
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The following Examples were similarly prepared from 1,1-dimethylethyl (S^-S- 
[(tetrahydro-2F-pyran-4-yl)amino]pyrrolidine-l-carboxylate and the appropriate 
benzaldehyde, as described above for Example 83: 

Example 84 

(3S)-iy-{r2-arifluoromemvD^^ 
amine hemi-£>-tartrate 

J H NMR (300 MHz, d6-DMSO) 8 H : 1.35-1.75 (m, 5H), 1.90-2.04 (m,lH), 2.63-2.75 
(m, 1H), 2.76-2.86 (m, 1H), 2.94-3.03 (m, 1H), 3.10-3.25 (m, 4H),3.67-3.90 (m, 6H), 
7.43 (t, 1H), 7.66 (t, 2H), 7.92 (d, 1H); MS: [M+H] = 329. 

Example 85 

(3^-i\H(2,4-PicMorophenvnmemvl W^ 
tartrate 

X H NMR (300 MHz, d6-DMSO) 5h: 1.35-1.75 (m, 5H), 1.91-2.04 (m, 1H), 2.62-2.75 
(m, 1H), 2.78-2.85 (m, 1H), 2.91-3.04 (m, 1H), 3.13-3.27 (m, 4H), 3.67-3.90 (m, 7H), 
7.42 (dd, 1H), 7.52-7.58 (m, 1H), 7.63 (d, 1H); MS: [M+H] = 329/331. . 

Example 86 

(3.S)-iV-r(3,5-DicMorophenvlWmvn ^^ 
di-D-tartrate 



X H NMR (300 MHz, d6-DMSO) 5 H : 1.35-1.75 (m, 5H), 1.93-2.06 (m, 1H), 2.63-2.76 
(m, 1H), 2.79-2.86 (m,lH), 2.96-3.09 (m, 1H), 3.15-3.30 (m, 4H), 3.64-3.90 (m, 5H), 
4.04 (s, 4H), 7.37 (m, 2H), 7.43-7.44 (m, 1H); MS: [M+H] = 329/331. 
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Example 87 

(3SVj\irf2 -CMoro-4-fluorophenvnmemv^^^ 
amine D-tartrate 

J H NMR (300 MHz, d6-DMSO) 8 H : 1.35-1.77 (m, 5H), 1.92-2.05 (m, 1H), 2.60-2.75 
(m, 1H), 2.81-2.88 (m, 1H), 2.95-3.08 (m, 1H), 3.19-3.29 (m, 4H), 3.68-3.90 (m, 7H), 
7.18-7.25 (m, 1H), 7.38-7.41 (m, 1H), 7.60-7.65 (m, 1H); MS: [M+H] = 313/315. 

Example 88 

f 

(3^-//-r(4 -CMoro-2-methvlphenvl^ 
amine sesqui-P-tartrate 

J H NMR (300 MHz, d6-DMSO) 5h: 1.40-1.81 (m, 5H), 1.89-2.03 (m, 1H), 2.28 (s, 
3H), 2.59-2.74 (m, 1H), 2.82-2.88 (m, 1H), 2.94-3.07 (m, 1H), 3.12-3.29 (m, 4H), 3.62- 
3.90 (m, 5H), 3.98 (s, 3H), 7.16-7.24 (m, 2H), 7.42-7.50 (m, 1H); MS: [M+H] = 309/311. 

Example 89 

(3SVA^r(2 3-DichlorophenvDmethvl1-^ 
tartrate 

X HNMR 6 H (300 MHz, CD 3 OD): 7.53 (1H, dd), 7.32 (1H, dd), 7.19 (1H, t), 4.32 (2H, 
s), 3.88-3.80 (5H, m), 3.31-3.20 (4H, m) 3.17-3.07 (1H, m), 2.95-2.88 (1H, m), 2.78-2.67 
(1H, m), 2.09-1.98 (1H, m), 1.88-1.72 (1H, m), 1.66-1.44 (4H, m); MS: DVE+1] = 329. 

Example 90 

(3.SVj^r(2-Chloro-6-fluorophenvnmeAv^ 
amine P-tartrate 
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5 (3.SVAMr5-Huoro-2-flTifluoromethv n^ 
vl)pyrrolidin-3-aTninft Z-tartrate 

J H NMR: see Example 83 for data of £>-tartrate; MS: [M+H] = 347. 
10 Example 92 

(3^-^-{r4-Huoro-2-(trifluoromemv1V h envl1methvll-jV-ftetrahvdrn-2g-Dvran-4- 
vDpvrrolidi n-3-aTninft D-tartrate 

15 *HNMR (300 MHz, d6-DMSO) 8 H : 1.40-1.80 (m, 5H), 1.91-2.06 (m, 1H), 2.61- 

2.74 (m, 1H), 2.81-2.93 (m, 1H), 2.97-3.11 (m, 1H), 3.12-3.31 (m, 4H), 3.69-3.96 (m, 
7H), 7.49-7.61 (m, 2H), 7.90-7.99 (m, 1H). MS: [M+H] = 347. 

Example 93 

20 OT-AKrU'-Biphenvn-2-v1meftvlV^^ 
tartrate 

MS: [M+H] = 337. 

25 Example 94 - . 

(3S)-N-{ (4-Fluoro-n , 1 '-hinhenvll-2-vn m ethvl ) -^-Ct ft iTahvdro-2g-Dvran-4-vnDvrrolidiTi- 
3-aminp. /^tartrate 



MS: [M+H] = 355. 

30 
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Example 95 

(3^~iV-r(2-ChlorophenvDmethvl1 -A^(tetrahvcko-2ff-^^ L- 
tartrate 

5 MS: [M+H] = 295/297. 
Example 96 

GSVAirte-Chloro-S-fluorophenvDmeth^^ 
amine L-tartrate 

10 

MS: [M+H] = 313/315. 
Example 97 

(3SyAir(4-FluorophenvD L~ 
15 tartrate 

MS: [M+H] = 279. 

Example 98 

20 

(3ff)-i\r-a-Methvlethvl^ 
amine fumarate 

a) 1,1-Dimethylethyl (3S)-3-((l-methylethyl)-{ [2-(trifluoromethyl)-5- 
25 fluorophenyl]methyl } amino)-pyrrolidine- 1 -carboxylate 

A solution of 1,1-dimethylethyl (35)-3-[(l-methylet±iyl)amino]pyrrolidine-l- 
carboxylate (0.34g, L5mmol) and 2-(trifluoromethyl)-5-fluorobenzyl bromide (0.58g, 
2.25mmol) in acetonitrile (5mL) was heated at reflux with anhydrous potassium 
30 carbonate (0.41g, 3mmol) for 24 hours. The reaction mixture was cooled, diluted with 
ethyl acetate and washed with water. The organic extracts were washed with brine, dried 
(MgS0 4 ), filtered and evaporated in vacuo to give an oil. This was purified by flash 
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chromatography on silica, eluting with ethyl acetate/cyclohexane (0:100 to 10:90), to give 
the title compound as an oil. 

b) (3S)-i\Kl-Methyle^^ 

fluorophenyl]methyl}pyrrohdin-3-amine fumarate 

A solution of 1,1-dimethylethyl (35)-3-((l-methylethyl)-{[2-(trifluoromethyl)-5- 
fluorophenyl]-methyl}amino)-pyrrolidine-l-carboxylate (0.26g) in a mixture of 
trifluoroacetic acid (2mL), dichloromethane (8mL) and water (0.2mL) was stirred at room 
temperature for 3 hours. The reaction mixture was evaporated in vacuo. The crude 
mixture was taken up in methanol and absorbed onto an SCX-2 ion exchange cartridge. 
After initially washing with methanol, the product was eluted with 2M methanolic 
ammonia and the collected fractions evaporated in vacuo. The crude product was taken up 
in methanol. and fumaric acid (1 equiv.) in methanol added. The solvent was removed in 
vacuo and the resultant gum triturated with diethyl ether. The solid formed was filtered 
off and dried in vacuo at 50°C to yield the title compound as an off-white 
microcrystalline solid. 

J HNMR (300 MHz, CD 3 OD) 8 H : 1.09 (d, 3H), 1.10 (d, 3H), 1.87 (m, 1H), 2.15 (m, 
1H), 3.01 (m, 2H), 3.23 (m, 1H), 3.38 (m, 2H), 3.81 (m, 1H), 3.91 (s, 2H), 6.70 (s, 2H), 
7.15 (dt, 1H), 7.73 (m, 2H); MS: [M+H] = 305. 

The following Examples were similarly prepared as described for Example 98, using 
the appropriate substituted benzyl bromide in step b) above: 

Example 99 



O^-iSr-d- MethvlethvlViV-l r3-ftrifluoromethvDphenvl1-methvl lpvrrohdin-3-amine 
fumarate 
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*HNMR (300 MHz, CD 3 OD) 8 H : 1.10 (d, 3H), 1.11 (d, 3H), 1.89 (m, 1H), 2.13 (m, 
1H), 3.00 (m, 2H), 3.21 (m, 1H), 3.36 (m, 2H), 3.78 (m, 1H), 3.82 (s, 2H), 6.70 (s, 2H), 
7.48-7.54 (m, 2H), 7.63-7.71 (m, 2H); MS: [M+H] = 287. 

Example 100 

(3S)-Ar-q-MethvlefovlVjV-ir4-frt^ 
fumarate 

*H NMR (300 MHz, CD 3 OD) 8* 1.10 (d, 3H), 1.11 (d, 3H), 1.89 (m, 1H), 2.12 (m, 
1H), 3.00 (m, 2H), 3.20 (m, 1H), 3.33 (m, 2H), 3.77 (m, 1H), 3.81 ( Si 2H), 6.70 (s, 2H), 
7.58 (d, 2H), 7.62 (d, 2H); MS: [M+H] = 287. 

Example 101 

(3S)-N-(\1 , 1 '-Biphenvn-2-vlmethvlV ^-( l-methvlethvlVpvrrolidin-3-amme fumarate 

J H NMR (300 MHz, CD3OD) 5 H : 0.95 (d, 6H), 1.75 (m, 1H), 1.91 (m, 1H), 2.75 (dd, 
1H), 2.93 (sept, 1H), 3.10 (m, 2H), 3.25 (m, 1H), 3.60 (m, 3H), 6.70 (s, 2H), 7.17 (dd, 
1H), 7.25-7.48 (m, 7H), 7.67 (d, 1H); MS: [M+H]= 295. 

Example 102 

(3SW(l-MeftylethvlVAM r2-phenvlo xV)phenvnrnethvl )-pvrroli din-3-flinir. f > frm^tP 

! H NMR (300 MHz, CD 3 OD) 5 H : 1.03 (d, 3H), 1.04 (d, 3H), 1.87-2.11 (m, 2H), 2.99- 
3.09 (m, 2H), 3.14-3.37 (m, 3H), 3.56-3.81 (m, 3H), 6.70 (s, 2H), 6.86-6.93 (m, 3H), 
7.08(t, 1H), 7.15-7.28 (m, 2H), 7.31-7.38 (m, 2H), 7.62 (dd, 1H); MS: [M+H]= 311. 



Example 103 
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(3S)-iV-(l-MemvlemvlVAMr2-(ph^^ 
fumarate 

MS: [M+H]= 309. 
Example 104 

(3^-iV-rrr2,4-Dichlorophenvnmethv1 1 -Ar-f2.2.2-trifluoroethvDamino1p^ 
D-tartrate 

a) 1,1-Dimethylethyl (35)-3-{ [(2,4-dicMoro-phenyl)methyl]aiiiino}pyrroUdine-l- 
carboxylate 

A solution of 2,4-dichlorobenzaldehyde (4.67g, 26 mmol) and 1,1-dimethylethyl (35)- 
3-aminopyrroHdine-l-carboxylate (5g, 26mmol) in dry methanol (104mL) under nitrogen 
atmosphere, was stirred at room temperature for 14 hours. The aldimine in methanol was 
carefully treated with solid sodium borohydride (1.58g, 41.6 mmol). The reaction mixture 
was stirred for 10 minutes, then quenched with an saturated aqueous solution of sodium 
hydrogen carbonate (50mL). Volatiles were removed in vacuo, and the residue taken up 
in a mixture of water and dichloromethane (lOOmL, 1:1). The phases were separated and 
the aqueous layer further extracted with dichloromethane (3x 50mL). The combined 
organic extracts were dried (MgS0 4 ) and concentrated to dryness in vacuo. The resulting 
yellow oil was used in the next step without further purification. 

! H NMR (300 MHz, CDCI3) 5 H : 1.45 (s, 9H), 1.66-1.76 (m, 1H), 1.98-2.09 (m, 1H), 
3.07-3.21 (m, 1H), 3.28-3.58 (m, 4H), 3.84 (s, 2H), 7.20-7.27 (m, 1H), 7.32-7.37 (m, 2H). 
MS: [M+H] = 345/347/349 (3:2). 

b) 1,1-Dimethylethyl (35)-3-[[(2,4-dichlorophenyl)- 
memyl](trifluoroacetyl)arnino]pyrrolidine-l-carboxylate 
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To a solution of 1,1-dimethylethyl (35)-3-{[(2,4-dichloro- 
phenyl)methyl]anuno}pyiroUdine-l-carboxylate (2g, 5.8mmol) in dry dichloromethane 
(33mL) under nitrogen was added successively triethylamine (1.61mL, 11.6mmol), 
trifluoroacetic anhydride (0.99mL, 6.95mmol) and W-dimemyl-4-ammopyridine (0.35g, 
2.9mmol). The resulting mixture was stirred at room temperature for 30 minutes, then 
quenched with a saturated aqueous solution of sodium hydrogen carbonate (20mL). The 
two phases were separated and the aqueous phase further extracted with dichloromethane 
(3x 20mL). The combined organic extracts were dried (MgS0 4 ) and concentrated in 
vacuo. The resulting residue was purified by flash chromatography on silica, eluting with 
ethyl acetate in n-heptane (0:100 to 50:50). This yielded the title compound as a 
colourless oil. 

MS: [M+Na] = 463/465/467. 



c) 1,1-Dimethylethyl (35)-3-[[(2,4-dichlorophenyl)-methyl](2,2,2- 
trifluoroethyl)amino]pyrrolidine-l-carboxylate 

Neat borane-dimethylsulfide complex (1.31mL, 16.3mmoI) was added dropwise to an 
ice-cold solution of 1,1-dimethylethyl (3S)-3-[[(2,4-dichlorophenyl)-methyl]- 
(trifluoroacetyl)amino]pyrrolidine-l-carboxylate (2.4g, 5.44mmol) in dry tetrahydrofuran 
(50mL) under nitrogen. The resulting solution was then heated under reflux for 3 hours. 
After cooling to room temperature the reaction was carefully poured into a saturated 
aqueous solution of sodium hydrogen carbonate (200mL). The suspension was extracted 
with dichloromethane (3x 200mL), and the combined organic extracts were dried 
(MgS0 4 ) and evaporated in vacuo. The resulting residue was purified by flash 
chromatography on silica, eluting with ethyl acetate in n-heptane (0:100 to 50:50), to 
yield the title compound as a colourless oil. 

J H NMR (300 MHz, CDC1 3 ) 8 H : 1.44 (s, 9H), 1.72-1.86 (m, 1H), 1.99-2.08 (m, 1H), 
3.09-3.23 (m, 4H), 3.42-3.60 (m, 3H), 3.95 (s, 2H), 7.23-7.28 (m, 1H), 7.35-7.37 (m, 1H), 
7.43-7.48 (m, 1H). 
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d) (3S)-2V-[[(2,4-DicMorophenyl)m^ 
amine D-tartrate 

' 1,1-Dimethylethyl (35)-3-[[(2,4-dichlorophenyl)-methyl](2 } 2,2- 
5 1iifluoroemyl)amino]pyiTolidine-l-carboxylate (1.4g, 3.3mmol) was dissolved in a 
mixture of dichloromethane and trifluoroacetic acid (lOmL, 2: 1), and stirred at room 
temperature for 30 minutes. The reaction mixture was then concentrated in vacuo and 
redissolved in methanol. This solution was filtered through a cationic ion exchange resin 
(Isolute ™ SCX-2) and the basic fractions isolated by elution with 2N ammonia in 
10 methanol. After evaporation in vacuo the residue (1.09g) was dissolved in hot 

cyclohexane (5mL) and to this was added an equimolar quantity of D-tartaric acid 
(0.49g) dissolved in a minimal amount of hot isopropanol. The solution was evaporated in 
vacuo to yield the title compound as a solid. 

15 *H NMR (300 MHz, d6-DMSO) 8 H : 1.68-1.81 (m, 1H), 2.01-2.11 (m, 1H), 2.90-3.05 (m, 
2H), 3.23-3.33 (m, 2H), 3.42-3.63 (m, 3H), 3.92-3.93 (m, 4H), 7.44-7.47 (m, 1H), 7.52- 
7.55 (m, 1H), 7.59-7.60 (m, 1H). MS: [M+H]= 327/329/331. 

20 The following Examples were similarly prepared as described above for Example 104: 
Example 105 

(3SViV'-rr(3.5-Dic hlorophenvn^^ 
25 £>-tartrate 

*H NMR (300 MHz, d6-DMSO) 5h: 1.65-1.79 (m, 1H), 2.00-2.10 (m, 1H), 2.87-3.05 
(m, 2H), 3.23-3.32 (m, 2H), 3.42-3.61 (m, 3H), 3.86 (s, 2H), 3.95 (s, 2H), 7.37-7.38 (m, 
2H), 7.50-7.51 (m, 1H). MS: Pvl+H] = 327/329/331. 



P-15735 



-76- 



Example 106 

(3S)-Ar-rfr2-( Trifluoromethvnphenvl1me^ 
amine P-tartrate 

5 

! H NMR (300 MHz, d6-DMSO) 5 H : 1.66-1.80 (m, 1H), 1.98-2.06 (m, 1H), 2.88-3.03 
(m, 2H), 3.21-3.27 (m, 2H), 3.49-3.57 (m, 3H), 3.88 (s, 2H), 4.04 (s, 2H), 7.46-7.51 (m, 
1H), 7.68-7.73 (m, 2H), 7.79-7.81 (m, 1H). MS: [M+H]= 327. 

10 Example 107 

(3S)-iy-rr(23-Pi chlorophenvl)methvn^^ 
L-tartrate 

15 MS: [M+H]= 327/329/331. 
Example 108 

(3S)-j\Kr(2-C h1oro-3-memvlphenvnme 
20 amine /^tartrate 

MS: [M+H]= 307/309. 
25 Example 109 

Methyl ((3SVpwolidin-3-vlf r2-rtri fluorometh vnphenvll-meth vl laminotecetate D- 
tartrate 

30 60% Sodium hydride oil dispersion (39mg, 0.95mmol) was added to 1,1- 

dimethylethyl (35)-3-({ [2-(trifluoromethyl)-phenyl]methyl } amino)pyrrolidine-l- 
carboxylate (250mg, 0.73mmol) in DMF (5mL). After heating at 50°C for 1 hour under 
nitrogen, methyl bromoacetate (123mg, 0.73mmol) was added. After heating overnight at 
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50°C overnight,_excess water was added and the product was extracted into ether. The 
ether was washed with water, dried (MgS0 4 ) and evaporated in vacuo to give an oil 
(460mg). The oil was dissolved in dichloromethane (5mL) and trifluoroacetic acid 
(0.5mL) was added. After stirring for 1 day, the solution was evaporated in vacuo to give 
an oil. The oil was purified using preparative LCMS to give the product as the acetate 
salt, which was converted to the free base by absorption onto a cationic ion exchange 
resin (Isolute ™ SCX-2) and eluting the basic fractions with 2N ammonia in methanol. 
The resultant oil was converted to the Z>-tartaric acid salt (crystallised from ethanol/ 
diethyl ether) to give the title compound as a white solid. 

1 HNMR(300 MHz, CD 3 OD) 5h: 1.84-196 (m, 1H), 2.06-2.14 (m, 1H), 3.06-3.37 (2 x 
m,6H), 3.57 (s, 3H), 3.77-3,86 quin,lH), 3.91-4.06 (q, 2H), 4.29 (s, 2H), 7.32-7.36 (t, 
1H), 7.49-7.54 (t, 1H), 7.56-7.59 (d, 1H), 7.76-7.89 (d, 1H); MS: [M-fH] = 317. 

The following Examples were prepared from 1,1-dimethylethyl (3S)-3- 
aminopyrrolidine-l-carboxylate by initial reductive alkylation with 2- 
methylpropanaldehyde as described above for Example 104 a), followed by a second 
reductive alkylation with the appropriate benzaldehyde and subsequent deprotection as 
described above for Example 52. 

Example 110 

G^iV-r(2-CMorophen vlto^ fumarate 

1 HNMR<300 MHz, CD3OD) D H : 0.77-0.80 (dd, 6H), 1.52-1.66 (sep, 1H), 1.82-1.95 
(m, 1H), 1.20-2.10 (m, 1H), 2.20-2.32 (m, 2H), 2.99-3.16 (m, 2H), 3.26-3.35 (m, 2H), 
3.56 (quin, 1H), 3.70-3.77 (m, 2H), 6.60 (s, 2H), 7.13-7.24 (m, 2H), 7.29 (dd, 1H), 7.46 
(dd,lH); MS: [M+H] = 267. 
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(3S)-N-{ r2-(Methoxvtohenvl1methvl l -i^(2-methv1propvnpwo1idin-3-amine fumarate 

'KNMR (300MHz, CD3OD) 5h: 0.82 (dd, 6H), 1.66 (sept, 1H), 1.79-1.92 (m, 1H), 
1.92-2.06 (m, 1H), 2.19-2.22 (m, 2H), 2.96-3.13 (m, 2H), 3.18-3.31 (m, 2H), 3.59-3.67 
(m, 2H), 3.74 (s, 3H), 6.59 (s, 2H), 6.80-6.87 (m, 2H), 7.11-7.18 (m, 1H), 7.25 (dd, 1H); 
MS: [M+H] = 263. 

Example 112 

(3.S)-jV-{ r2-(Ethvloxv)phenvl1methvl > -jV-(2-methvlpropvnpvrro1idin-3-amine famaratR 

J H NMR (300 MHz, CD3OD) D H : 0.73-0.76 (2x d, 6H), 1.27-1.32 (t, 3H), 1.56-1.70 
(sep, 1H), 1.76-1.89 (m, 1H), 1.92-2.02 (m, 1H), 2.17 (dd, 1H), 2.92-3.07 (m, 2H), 3.07- 
3.19 (m, 2H), 3.47-3.63 (m, 3H), 3.89-3.96 (m, 2H), 6.55 (s, 2H), 6.74-6.81 (m, 2H), 7.08 
(dt, 1H), 7.21 (dd, 1H); MS: [M+H] = 277. 

Example 113 

(3S)-Air(2-MethvlphenvDmethvl1^^^ 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.78-7.36 (m, 1H), 7.12-7.13 (m, 3H), 6.65 (s,2H), 
3.51-3.72b(q+m, 3H), 3.24-3.42 (m, 2H+MeOH), 3.01-3.19 (m, 2H), 2.34 (s, 3H), 2.26- 
2.29 (dd, 2H), 1.91-2.13 (m,2H), 1.55-1.69 sep, 1H), 0.81-0.84 (d, 6H); MS: [M+H] = 
247. 



Example 114 

(35)-i\r-(2-Memvlpropvl VjV-rphenvlmethvDpvrrolidin-3-aminefnTTiflrfltp. 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.36-7.49 (m, 5H), 6.84 (s, 2H), 3.70-3.91 (q+quin, 
3H), 3.28-3.56 (m, 2H), 3.16-3.24 (m, 1H), 2.45-2.47 (dd, 2H), 2.20-2.31 (m, 1H), 2.05- 
2.16 (m, 1H), 1.85-1.99 (sep, 1H), 1.05-1.07 (d, 6H); MS: [M+H] = 233. 
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Example 115 ; 

(3.S^-Ar-f2-MethvlDropvlV^rrnaphthalen-l-vDmethvl1-pvrrolMi 

*H NMR (300 MHz, CD 3 OD) 5h: 8.37-8.40 (m, 1H), 7.90-7.99 (M,.2H), 7.51-7.70 
(m, 4H), 6.79 (s, 2H), 4.16-4.33 (q, 2H), 3.70-3.81 (quin, 1H), 3.36-3.53 (m, 2H), 3.18- 
3.31 (m, 2H), 2.49-2.54 (d, 2H), 2.06-2.27 (m, 2H), 1.78-1.87 (m, 1H), 0.96-0.99 (d, 6H); 
MS: [M+H] =283. 

Example 116 • • 

(3S)-N-{ r4-Fluoro-2-fmethoxv')phenvnmethvl ) -jV-(2-methvlpropvDpvrrolidin-3-ainine 
fumarate 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.08-7-12 (d, 1H), 6.84-6.93 (m,3H), 6.63 (s, 2H), 
3.76 (s, 3H), 3.48-3.68 (m, 3H), 3.25-3.36 (m, 2H), 2.99-3.18 (m, 2H), 2.20-2.32 (dd, 
2H), 2.01-2.11 (m, 1H) 1.81-1.95 (m, 1H), 1.61-1.75 (sep, 1H, 0.82-86 (dd, 3H);MS: 
[M+H] = 281. 

Example 117 

(35)-i^-(2-Methylpropyl)-iV-{ [2-(phenylox'y)phenyl]methyl } -pyrroUdin-3 -amine fumarate 

J H NMR (300 MHz, CD 3 OD) 5h: 7.51-7.54 (dd, 1H), 7.04-7.35 (m, 5H), 6.86-6.91 
(m, 3H), 6.67 (s, 2H), 3.62-3.76 (m, 3H), 3.24-3.36 (m, 2H), 3.00-3.18 (m, 2H), 2.27-2.30 
(dd, 2H), 1.96-2.06 (m, 1H), 1.86-1.93 (m, 1H), 1.68-1.76 (quin, 1H), 0.84-0.87 (dd, 6H); 

MS: [M+H] = 325. 



Example 118 
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(3SVAMr2-Chloro-3- ftrifluoromethv^^^ 
amine £>-tartrate 

*H NMR (300 MHz, CD 3 OD) 8 H : 7.77 (1H, s), 7.46-7.39 (2H, m), 4.24 (2H, s), 3.72 
(2H, m), 3.66-2.92 (5H, m), 2.25-2.15 (2H, m), 2.08 7 1.96 (1H, m), 1.88-1.73 (1H, m), 
1.57-1.43 (1H, m), 0.73 (6H, dd); MS: [M+H] = 335. 

Example 119 

(3^-jV-r(2-CMoro-4-fluorophenvItoe ^^ &. D _ 
tartrate 

X H NMR (300 MHz; d6-DMSO) 8 H : 0.76-0.80 (m, 6H), 1.50-1.66 (m, 1H), 1.70-1.86 
(m, 1H), 1.92-2.05 (m, 1H), 2.18-2.30 (m, 2H), 2.90-3.11 (m, 2H), 3.20-3.32 (m, 2H), 
3.45-3.56 (m, 1H), 3.60-3.72 (m, 2H), 4.12 (s, 4H), 7.23 (td, 1H), 7.41 (dd, 1H), 7.57 (dd, 
1H); MS: [M+H| = 285 and 287. 

Example 120 

(35)-jV-rf2.4-Dich]orop henvnmemvl1-iV-f2-memvlpropvlVpvrroHdin-3-aniinesesqui-D- 
tartrate 

*H NMR (300 MHz, d6-DMSO) 8 H : 0.77-0.80 (m, 6H), 1.51-1.65 (m, 1H), 1.69-1.86 
(m, 1H), 1.92-2.06 (m, 1H), 2.24-2.26 (m, 2H), 2.90-3.10 (m, 2H), 3.20-3.32 (m, 2H), 
3.43-3.58 (m, 1H), 3.62-3.68 (m, 2H), 4.05 (s, 3H), 7.44 (dd, 1H), 7.50-7.59 (m, 2H); 
MS: [M+H] = 301/303/305. 

Example 121 



(3i?>Ar-(r2-CMoro-3- (trifluorometM 
amine £>-tartrate 
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J H NMR: Spectra were comparable with the S enantiomer as described in Example 
1 18; MS: [M+H] = 335." 



Example 122 - 

(3j?ViV^r(2 -CMoro-3-memvlphenvDmem^ . 
tartrate 

! H NMR (300 MHz, CD 3 OD) 5 H : 7.44-7.39 (1H, m), 7.22-7.17 (2H, m), 4.40 (2H, s), 
3.87-3.76 (2H, d), 3.71-3.08 (5H, m), 2.25-2-15 (2H, m), 2.08-1.96 (1H, m), 1.88-1.73 
(1H, m), 1.57-1.43 (1H, m), 0.73 (6H, dd); MS: [M+H] = 335/337. 

Example 123 

G#ViV-r( 2-CMoro-4-fluorophenvD^ D- 
tartrate 

*H NMR (300 MHz, CD 3 OD) 5 H : 7.42-7.37 (1H, dd), 7.04 (1H, dd), 7.02 (1H, dd), 
6.90 (1H, dt), 4.21 (2H, s), 3.57 (2H, m), 3.51-3.40 (1H, m), 3.25-2.89 (4H, m), 2.21-2.09 
(2H, dd), 2.00-1.89 (1H, m), 1.85-1.71 (1H, m), 1.55-1.41 (1H, m), 0.69-0.66 (6H, dd); 
MS: [M+H] = 285/287. 

Example 124 

(3SVW- ( r3-Fluoro-2-( trifluoromethynphenvllmethvl >-iy-(2-methvlpropvDpvrrolidin-3- 
amine D-tartrate 

X H NMR (300 MHz, CD 3 OD) 8 H : 7.97-7.93 (1H, dd), 7.46-7.37 (2H, m), 4.41 (2H, s), 
3.84 (2H, s), 3.68-3.57 (1H, m), 3.45-3.36 (1H, m), 3.34-3.32 (1H, m), 3.26-3.17 (1H, m), 
3.12-3.01 (1H, m), 2.42-2.31 (2H, m), 2.16-2.05 (1H, m), 2.01-1.88 (1H, m), 1.76-1.62 
(1H, m), 0.91 (6H, dd); MS: [M+H] = 319. 
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Example 125 

Gifl-iV-(r4-Huoro-2-(trifluoromem^^ 
amine D-tartrate 

*H NMR (300 MHz, CD 3 OD) 8 H : 7.73 (1H, d), 7.67-7.59 (1H, m), 7.25-7.19 (1H, m) 
4.41 (2H, s), 3.91 (2H, m), 3.65-3.55 (1H, m), 3.45-3.35 (1H, m), 3.34-3.32 (1H, m), 
3.26-3.16 (1H, m), 3.11-3.04 (1H, m), 2.40-2.33 (2H, m), 2.18-2.07 (1H, m), 2.01-1.90 
(1H, m), 1.96-1.56 (1H, m), 0.90 (6H, dd); MS: |M+H] = 319. 

Example 126 

GSVAr-te- Methvlpropyn-jV-f r2-(methvlfoio^phenvl1methvI >-pyirolidm-3-amine D- 
tartrate 

X H NMR (300 MHz, CD 3 OD) Sr: 7.44 (1H, d), 7.32 (2H, m), 7.17 (1H, dt), 4.41 (2H, 
s), 3.81-3.60 (2H, m), 3.44-3.32 (4H, m), 3.25-3.14 (1H, m), 2.47 (1H, S), 2.32 (2H, dd), 
2.18-1.94 (2H, m), 1.71-1.60 (1H, m), 1.73 (6H, dd); MS: [M+H] = 279. 

Example 127 

(3j?ViV-(2- Methvlpropvn-jV-ir2-fa^ 
tartrate 

J H NMR: Spectra were comparable with the S enantiomer as described in Example 126; 
MS: [M+H] = 279. 

Example 128 

f3^-7/-rf2-Chloro-3-methvlphenvl)memvl1-jS^f2-memvlpropvD-pvrrolidin-3-amineD- 
tartrate 



J H NMR (300 MHz, d6-DMSO) 8 H : 0.79-0.81 (m, 6H), 1.53-1.64 (m, 1H), 1.70-1.84 
(m, 1H), 1.87-2.12 (m, 1H), 2.26-2.28 (m, 2H), 2.33 (s, 3H), 2.90-3.07 (m, 2H), 3.21-3.28 
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(m, 2H), 3.45-3.56 (m, 1H), 3.69-3. Ajj(m, 2H>, 3.88 (s, 2H), 7.20-7.26 (m, 2H), 7.38-7.41 
(m, 1H). MS: [M+H] = 281/283. 

Example 129 

(3SVAr-r(3.5-Dichloro phenvl^ 

^NMR (300 MHz, d6-DMSO) 8 H : 0.80-0.82 (m, 6H), 1.58-1.79 (m, 2H), 1.92-2.02 
(m, 1H), 2.15-2.27 (m, 2H), 2.87-2.94 (m, 1H), 2.98-3.07 (m, 1H), 3.22-3.29 (m, 2H), 
3.43-3.54 (m, 1H), 3.56-3.69 (m, 2H), 3.94 (s, 2H), 7.36-7.37 (m, 2H), 7.46-7.47 (m, 1H). 
MS: [M+H] = 301/303/305. 



Example 130 

(3SVAr-r(3-CMoro-2-m efovlphenvnme^ 
tartrate 

*H NMR (300 MHz, d6-DMSO) 5 H : 0.77-0.79 (m, 6H), 1.49-1.63 (m, 1H), 1.71-1.85 
(m, 1H), 1.91-2.01 (m, 1H), 2.21-2.23 (m, 2H), 2,34 (s, 3H), 2.89-3.06 (m, 2H), 3.19-3.29 
(m, 2H), 3.39-3.50 (m, 1H), 3.56-3.69 (m, 2H), 3.87 (bs, 2H), 7.16-7.21 (m, 1H), 7.32- 
7.35 (m, 2H). MS: [M+Hj = 281/283. 

The following Examples were prepared from 1,1-dimethylethyl (3S)-3-({[2- 
(trifluoromemyl)phenyi]-mem^ by reductive alkylation 

with the appropriate aldehyde or ketone and subsequent deprotection, as described above 
for Example 53. 

Example 131 



(3,SV//-f3.3-Dimefevl butviyi^ ^ 
sesquifumarate 
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*H NMR (300 MHz, CD 3 OD) 5 H : 7.70-7.73 (d, 1H), 7.38-7.48 (d+t, 2H), 7.19-7.24 (t, 
1H), 6.50 (s, 3H), 3.60-3-74 (q, 2H), 3.37-3.47 (quin, 1H), 2.87-3.30 (m, 6H), 2.39-2.45 
(m, 2H), 1.91-2.02 (m, 1H), 1.70-1.83 (m, 1H); MS: [M+H] = 329. 

Example 132 

(3^-jV-(l-MethvlethvlV AMr2-(tri^^ 
ftimarate 

X H NMR (300 MHz, CD 3 OD) 5h: 7.98-8.00 (d, 1H), 7.60-7.68 (d+t, 2H), 7.38-7.43(1, 
1H), 6.70 (s, 2H), 3.91 (bs, 2H), 3.74-3.85 (m, 1H), 3.17-3.40 (M, 5H), 2.96-3.10 (m,3H), 
2.08-2.18 (m, 1H), 1.82-1.96 (m,lH), 1.08-1.11 (dd, 6H); MS: (M+H] =287. 

Example 133 

(3^-^-(2-memvlpropvlV^-ir2-rtrifl uoromethviyhenvl1-methvl}pwoUdin-3-amine 
fumarate 

J H NMR (300 MHz, CD3OD) 5 H : 7.72-7.75 (t, 1H), 7.42-7.51 (d+t, 2H), 7.72-7.27 (t, 
1H), 6.51 (s, 2H), 3.63-3.74 (bs, 2H), 3.38-3.49 (m, 1H), 2.86-3.25 (m, 2H), 2.17-2.25 
(m, 2H), 1.88-1.99 (m,lH), 1.69-1.83 (m, 1H), 1.46-1.59 (m, 1H), 0.74-0.76 (d, 6H); MS: 
[M+H] =301. 

Example 134 

(3fl)-Ar-(2-MefovlpropvlVjV-l^ 

X H NMR (300 MHz, CD 3 OD) 8 H : 7.92-7.94 (d, 1H), 7.60-7.69(d+t, 2H), 7.41-7.46 (t, 
1H), 6.69 (s, 1H), 3.82-3.93 (bs, 2H), 3.56-3.68 (m,lH), 3.32-3.44 (m, 2H), 3.05-3.24 (m, 
2H), 2.31-2.43 (dd, 2H), 2.07-2.17 (m,lH), 1.88-1.98 (m,lH), 1.65-1.78 (m, 1H), 0.92- 
0.95 (d, 6H); MS: [M+H] = 301. 
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Example 135 

(3S)-N-Eth\l-N-i r2-(rtfl uoromethvnphenvl1methvl } -pvrrolidi n-^-flminft fnmarate 

*H NMR (300 MHz, CD 3 OD) 6h: 8.00-8.03 (d, 1H), 7.67-7.76 (d+t, 2H), 7.47-7.52 (t, . 
1H), 6.77 (s, 2H), 3.89-4.03 (q, 2H), 3.65-3.75 (quin, 2H), 3.43-3.53 (m, 2H), 3.28-3.41 
(m, 1H), 3.17-3.23 (m, 1H), 2.73-2.84 (q, 2H), 2.19-2.30 (m, 2H), 2.19-2.30 (m, 1H), 
1.98-2.14 (m, 1H), 1.10-1.15 (t, 3H); MS: [M+H] = 273. 

Example 136 

(3^-iV-Propvl-jV-fr2-ririfluorom^ ^ 

X H NMR (300 MHz, CD 3 OD) 5 H : 7.92-7.94 (d, 1H), 7.60-7.69) d+t, 2H), 7.40-7.45 (t, 
1H), 6.69-6.73 (s, 2H), 3.82-3.98 (q, 2H), 5.59-3.69(quin, 1H), 3.35-3.45 (m, 2H), 2.80- 
3.21 (m, 1H), 3.08-3.15 (m, 1H), 2.54-2.59 (q, 2H), 2.10-2.21 (m, 1H), 1.90-2.06 (m, 
1H), 1.44-1.56 (quin, 2H), 0.86-0.91 (T, 3H); MS: [M+H] = 287. 

Example 137 

(3S)-jV^(Cvclohexvlmeth vlV^^ 
fumarate 

' *H NMR (300 MHz, CD 3 OD) 5* 77.89-7.92 (d, 1H), 7.61-7.70 (d+t, 2H), 7.41-7.49 
(t, 1H), 6.70 (s, 2H), 3.81-3.95 (q, 2H), 3.56-3.67 (quin, 1H), 3.31-3.43 (m, 2H), 3.14- 
3.23 (m, 1H), 3.04-3.11 (m, 1H), 2.39-2.41 (d, 2H), 2.06.2.13 (m, 1H), 1.70-2.01 (m, 
6H), 1.34-1.46 (m, 1H), 1.12-1.23 (m, 1H), 0.83-0.89 (m, 2H); MS: [M+H] = 341. 

Example 138 



(3^-AlfCvclopropvlmft thvlV^ 
fumarate 
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*K NMR (300 MHz, CD3OD) 8 H : 7.88-7.91 (d, 1H), 7.50-7.59 (d+t, 2H), 7.30-7.50 (t, 
1H), 6.60 (s, 2H), 3.89-3.99 (q, 2H), 3.65-3.76 (quin, 1H), 3.27-3.35 (m, 2H), 3.10-3.22 
(m, 1H), 2.99-3.06 (q, 1H), 2.40-2.43 (d, 2H), 2.04-2.15 (m, 1H), 1.81-1-95 (m, 1H), 
0.73-0.85 (m, 1H), 0.34-0.42 (d, 2H), 0.02-0.05 (d, 2H); MS: [M+H] = 299. 

Example 139 

(3S)-W-(2-Phenylethyl)-^ 

fumarate 

X HNMR (300 MHz, CD 3 OD) 5h: 7.67-7.69 (d, 1H), 7.55-7.58 (d, 1H), 7.42-7.47 (t, 
1H), 7.23-7.33 b(t, 1H), 7.01-7.17 (m, 5H), 6.58 (s, 2H), 3.80-3.93 (q, 2H), 3.47-3.64 (m, 
1H), 3.20-3.40 (m, 2H), 3.07-3.18 (m, 1H), 2.91-2.98 (M, 1H), 2.71-2.76 (m, 2H), 2.62- 
2.67 (m,2H), 2.00-2.20 (m, 1H), 1,78-1.91 (m, 1H); MS: [M+H] = 349. 

Example 140 

(3S)-N-Buty]-N-{ r2-(trifluoromethvn P hen vnmethvl T-p vrroHdin-3-amine fi ma r a t P 

X H NMR (300 MHz, CD 3 OD) 5 H : 7.91-7.94 (d, 1H), 7.60-7.69 (m, 2H), 7.40-7.45 (t, 
1H), 6.70 (s, 2H), 3.82-3.96 (q, 2H), 3.59-3.69 (quin, 1H), 3.32-3.50 (m, 2H), 3.22-3.29 
(m, 1H), 3.09-3.15 (q, 1H), 2.58-2.63 (t, 2H), 2.10-2.21 (m, 1H), 1.90-2.04 (m, 1H), 1.42- 
1.51 (m, 2H), 1.17-1.37 (m, 2H), 0.87-0.91 (t, 3H); MS: [M+H] = 301. 

Example 141 

(3S)-#-(2-Etoylbutyl)-A^^ 

sesquifumarate 

J H NMR (300 MHz, CD3OD) 5h: 7.77-7.80 (d, 1H), 7.49-7.60 (m, 2H), 7.29-7.34 (t, 
1H), 6.60 (s, 1.5H), 3.70-3.81 (q, 2H), 3.46-3.57 (quin, 1H), 3.20-3.33 (m, 2H), 2.94-3.13 
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(m, 2HX 2.32-2.34 (d, 2H), 1.97-2.07 (m 1H), 1.78-1.91 (m, 1H), 1.05-1.40 (m, 5H), 

0.69-0.76 (m, 6H). MS: [M+H] = 329. 

Example 142 

5 . 

(3,SVJ\l(2-Methv lprop-2-envlV^ 
fumarate 

"HNMR (300 MHz, CD 3 OD) 8 H : 7.78-7.81 (d, 1H), 7.49-7.58 (m, 2H), 7.29-7.34 (t, 
10 1H), 6.57 (s, 2H), 4.80-4.91 (d, 2H), 3.68-3.80 (q, 2H), 3.52-3.62 (quin, 1H), 3.20-3.33 
(m, 2H), 1.96-2.08 (m, 1H), 1.83-1.93 (m, 1H), 1.66 (s, 3H); MS: [M+H] = 299. 

Example 143 

15 (SSVAMre-atifluorom ethynphenvn 
fumarate 

'HNMR (300 MHz, CD 3 OD) Stf 7.76-7.78 (d, 1H), 7.50-7.60 (d+t, 2H), 7.32-7.37 (t, 
1H), 6.58 (s, 2H), 3.75-3.89 (q, 2H), 3.48-3.59 (quin, 1H), 3.126-3.22 (m, 1H), 2.98-3.05 
20 (dd, 1H), 2.75-2.80 (t, 2H), 2.18-2.34 (m, 2H), 2.02-2.13 (m, 1H), 1.80-1.93 (m, 1H); 
MS: [M+H] = 341. 

Example 144 

25 (3.fl-Ar-(4.4.4-Trifluorop utviyjV^ 
fumarate 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.75-7.77 (d, 1H), 7.50-7.59 (d+t, 2H), 7.31-7.40 (t, 
1H), 1.65 (s, 2H), 3.73-7.86 (q, 2H), 3.48-3.59 (quin, 1H), 3.25-3.42 (m, 2H), 3.07-3.17 
30 (m, 1H), 2.97-3.03 (m, 1H), 2.54-2.59 (t, H), 1.98-2.11 (m, 3H), 1.79-1.95 (m, 1H), 1.52- 
1.62 (quin, 2H); MS: [M+H] = 355. 
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Example 145 

(35WCPbran-2-vhneflivlVJV--f r2-rtriflnn romethvn P henvll-methvl )pvrrolidin-3-amiTie D- 
tartrate 

^NMR (300 MHz, CD 3 OD) 5 H : 7.83-7.86 (d, 1H), 7.49-7.58 (t+s, 2H), 7.29-7.38 
(m, 2H), 6.23-6.26 (m, 1H), 6.14-6.15 (m, 1H), 4.30 (s, 2H), 3.78-3.91 (q, 2H), 3.66-3.67 
(m, 2H), 3.25-3.55 (m, 3H), 2.30-3.17 (m, 2H), 2.05-2.16 (m, 1H), 1.83-1.96 (m, 1H); 
MS: [M+H] = 325. 

Example 146 

(3S)-iV-(3-Methylbutyl)-iV-{[2-(ta^ D- 

tartrate 

! H NMR (300 MHz, CD 3 OD) 8 H : 7.67-7.70 (d,lH), 7.35-7.45 (d+t, 2H), 7.r6-7.21 (t, 
1H), 4.16-4.18 (s, 2H), 3.57-3.71 (q, 2H), 3.35-3.45 (quin, 1H), 3.14-3.21 (m,2H), 2.97- 
3.04 (m, 1H), 2.84-2.91 (m,lH), 2.35-2.40 (m, 2H), 1.86-1.97 (m, 1H), 1.66-1.79 (m, 
1H), 1.24-1.37 (sept, 1H), 1.08-1.16 (m, 2H), 0.59-0.62 (d, 6H); MS: [M+H] = 315. 

Example 147 

(3^-jV-r3-(MemvItMo)propvn-jV-fr2-rt rifluoromethvIVphenvl1methvl)DViTolidin-3- 
amine D-tartrate 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.90-7.92 (d,lH), 7.61-7.70 (d+t, 2H), 7.41-7.46 (t, 
Hi), 4.42 (s, 2H), 3.84-3.97 (q, 2H), 3.59-3.69 (quin, 1H), 3.38-3.47 (m, 2H), 3.19-3.29 
(m, 1H), 3.09-3.16 (m, 1H), 2.70-2.77 (dt, 2H), 2.48-2.52 (t, 2H), 2.08-2.21 (m, 1H), 
1.89-2.08 (s+m, 4H), 1.69-1.79 (quin, 2H); MS: [M+H] = 333. 



Example 148 
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(3S)- AK2,2-DimemvlpropvlVjV-fr2-f^^ 
D-tartrate 

>H NMR (300 MHz, CD 3 OD) 5* 8.10-8.12 (d, 1H), 7.65-7.70 (t, 2H), 7.41-7.46 (t, 
1H), 4.41 (s, 2H), 4.01 (s, 2H), 3.50-3.62 (quin, 1H), 3.31-3.43 (m, 2H), 3.04-3.20 (m, 
2H), 2.50 (s, 2H), 2.06-2.17 (m, 1H), 1.85-1.99 (m, 1H), 0.96 (s, 9H): MS: [M+H] = 315. 

Example 149 

iV-(PhenvlmethvlVA/--r(3^ 
fumarate • 

*H NMR (300 MHz, CD 3 OD) 5 H : 7.93-7.96 (d, 1H), 7.60-7.68 (q, 2H), 7.23-7.44. (m, 
6H), 6.69 (s, 2H), 3.83-3.94 (s,2H), 3.61-3.80 (m, 3H), 3.32-3.44 (m, 2H), 3.08-3.25 (m, 
2H), 1.99-2.22 (m, 2H); MS: [M+H] = 335. 

Example 150 

(3.S)-iV^Huorophenvnmemvll-^ 
amine fumarate 

X H NMR (300 MHz, CD 3 OD) 6 H : 7.90-8.00 (d, 1H), 7.59-7.67 (q, 2H), 7.31-7.44 (m, 
3H), 7.02-7.08 (t, 2H), 6.71 (s, 2H), 3.88 (s, 2H), 3.56-3.77 (m, 3H), 3.31-3.52 (m, 2H), 
3.15-3.26 (m, 2H), 1.99-2.22 (m, 2H); MS: [M+HJ 353. 

Example 151 



(3S)-N-j r2-(Ethyloxv')phenvnmethvn- Ar-f r2-ftrifluoromethvnphenvllmethvl Ipvrrolidin- 
3-aminp. fiimarate 
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'HNMR (300 MHz, CD3OD) 5 H : 7.84-7.87 (d, 1H), 7.52-7.64 (m, 2H), 7.18-7.39 (m, 
3H), 6.85-6.96 (m, 2H), 6.70 (s, 2H), 4.06-4.13 (q, 2H), 3.95-3.97 (s,2H), 3.61-3.86 (m, 
3H), 3.61-3.51 (m,4H), 2.04-2.20 (m,2H), 1.42-1.46 (t,3H); MS: [M+H] = 379. 

Example 152 

(35)-A^-ra-Chlorophen vl^methvl1-^-ir2-rtrifluoromethvlVphenvllmethvl|pvn:oUdin-3- 
amine fumarate 

J H NMR (300 MHz, CD 3 OD) 8 H : 7.84-7.87 (d,lH), 7.62-7.64 (d, 1H), 7.50-7.57 
(m,2H), 7.35-7.40 (m, 2H), 7.20-7.29 (jn, 2H), 6.69 (s, 2H), 3.88-3.97 (m, 4H), 3.65-3.76 
(quin, 1H), 3.38-3.47 (m, 2H), 3.18-3.28 (m, 2H), 2.05-2.26 (m, 2H); MS: [M+H] = 369. 

Example 153 

(3^-A^-r(2-Huorophen vnmethvn-Ar-ir2-rtrifluoromethvlVphenvl1memvl>pviToUdin-3- 
amine fumarate 

J H NMR (300 MHz, CD3OD) 8 H : 7.83-7.86 (d, 1H), 7.62-7.65 (d, 1H), 7.54-7.65 (t, 
1H), 7.36-7.45 (m, 2H), 7.25-7.32 (m, 1H), 7.04-7.15 (m, 2H), 6.69 (s,2H), 3.92 (bs, 2H), 
3.76-3.88 (q, 2H), 3.75-3.64 (quin, 21H), 3.37-3.46 (m, 2H), 3.18-3.27 (m, 2H), 2.01-2.24 
(m, 2H); MS: [M+H] = 353. 

Example 154 

(3S)-N-i r2-(MeAvloxV)phenvnmethvl ) -N-( T2- 
(trifluoromethvDphen vllmethvl lpvrrolidin-3-amine fumarate 

J HNMR (300 MHz, CD 3 OD) 8 H : 7.85-7.87 (d, 1H), 7.61-7.64 (d, 1H), 7.52-7.58 (t, 
1H), 7.21-7.40 (m, 3H), 6.81-6.97 (m, 2H), 6.69 (s, 2H), 3.61-3.97 (m, 8H), 3.16-3.44 (m, 
4H), 1.20-2.21 (m, 2H); MS: [M+H] = 365. 
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Example 155 

(3^-^A^bisfr2-rrrifluoromethv1V henvl1methvl>-pwoHdin-3-aminefa 

: H NMR (300 MHz, CD 3 OD) 8 H : 7.90-7.92 (d, 2H), 7.66-7^69 (d, 2H),7.59-7.64 (t, 
2H), 7.40-7.45 (t, 2H), 6.69 (s, 2H), 3.91 (s, 4H), 3.62-3-74 (quin, 1H), 3.36-3.46 (m, 
2H), 3. 16-3.26 (m, 2H), 2.02-2.24 (m, 2H); MS: [M+H] = 403. 

Example 156 

(35)-iV-C2-Ethvlbutyl)-jV-( r2-ftrifluorome thvn-phenvnmethvl )pvrro1idin-3-amine. D- 
tartrate 

*H NMR (300MHz, CD 3 OD): 5h 7.94-7.92 (d, 1H), 7.72-7.69 (m, 2H), 7.48-7.43 (t, 
1H), 4.44 (s, 2H), 3.96-3.84 (m, 2H), 3.71-3.60 (m, 1H), 3.46-3.38 (m, 2H), 3.28-3.18 (m, 
1H), 3.15-3.08 (m, 1H), 2.49-2.47 (m, 2H), 2.20-2.10 (m, 1H), 2.05-1.91 (m, 1H), 1.54-. 
1.24 (m, 5H), 0.90-0.83 (t, 6H); MS: [M+H] = 329. 

Example 157 

(3S)-AMr2-(Trifluoromemvnphenvn m ^ 
amine. Z>-tartrate 

'H NMR (300MHz, CD 3 OD): 8 H 7.93-7.90 (d, 1H), 7.74-7.64 (m,2H), 7.51-7.46 (t, 
1H),.4.44 (s, 2H), 4.02-3.89 (m, 2H), 3.73-3.62 (m, 1H), 3.50-3.42 (m, 2H), 3.36-3.23 (m, 
1H), 3.18-3.12 (dd, 1H), 2.94-2.89 (m, 2H), 2.48-2.32 (m, 2H), 2.24-2.15 (m, 1H), 2.07- 
1.94 (m, 1H); MS: [M+H] = 341. 
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Example 158 

(3SyiV-(4A4-Trifluoro butvlWV^r2-(ti^ 
■D-tartrate 

X H NMR (300MHz, CD 3 OD): 8 H 7.92-7,89 (d, 1H), 7.73-7.64 (m, 2H), 7.50-7.45 (t, 
1H), 4.44 (s, 2H), 4.00-3.87 (m, 2H), 3.73-3.63 (m, 1H), 3.49-3.41 (m, 2H), 3.32-3.25 (m, 
1H), 3.22-3.11 (dd, 1H), 2.73-2.69 (m, 2H), 2.24-2.09 (m, 3H), 2.06-1.93 (m, 1H), 1.76- 
1.66 (m, 2H); MS: [M+H] = 355. 

Example 159 

OSWEthvl-AM r2-(t rifluoromemvlVphenvl1methvl ) -pvrrolidin-3-amine. Z)-tartrate 
MS: [M+H] = 273. 

The following Examples were prepared from 1,1-dimethylethyl (35)-3- 
aminopyrrolidine-l-carboxylate by reductive alkylation with two equivalents of the 
appropriate benzaldehyde and subsequent deprotection as described above for Example 
53. 

Example 160 

(3.SViV.Ar-fefo-r(2-Chl oro-4-fluoro 

J H NMR (300 MHz, d6-DMSO) 8 H : 1.83-2.13 (m, 2H), 3.00-3.17 (m, 2H), 3.22-3.36 
(m, 2H), 3.51-3.59 (m, 1H), 3.68-3.78 (m, 4H), 3.87 (s, 2H), 7.14 (td, 2H), 7.34 (dd, 2H), 
7.51 (dd, 2H); MS: [M+H] = 371/373. 

Example 161 



(35)-jV;iV- fcf.y-r(2.4-DicMorophenvDmemvl1-pmolidin-3-amine D-tartrate 
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J H NMR (300 MHz, d6-DMSO) 8 H : 1.81-1.97 (m, 1H), 1.99-2.12 (m,"lH), 2.99-3.15 
(m, 2H), 3.21-3.35 (m, 2H), 3.50-3.60 (m, 1H), 3.69-3.80 (m, 4H), 3.86 (s, 2H), 7.35 (dd, 
. 2H), 7.48-7.52 (m, 4H); MS: [M+H] = 403/405/407. 

Example 162 

l-{r(3,5-DicMorophenvl^ p. 
tartxate 

To a solution of 1 ,1-dimethylethyl (3S)-3'(l(3 9 5- 
dicMorophenyl)methyl]amino)py^^ (l.llg, 3.2mmol) in ethanol 

(30mL) was added isobutylene oxide (lmL, 11.2mmol) and water (lOmL). The reaction 
mixture was heated to reflux. After 2 hours additional isobutylene oxide (5mL, 
56.1mmol) was added, and a similar amount again after 3 days. After a total of 4 days at 
reflux no further reaction was observed (LC-MS), so the reaction was halted. The cooled 
reaction mixture was concentrated in vacuo and then redissolved in methanol. The crude 
product was absorbed onto a cationic ion exchange resin (Isolute ™ SCX-2) and the basic 
fraction recovered from the column by elution with 2N ammonia in methanol. The eluate 
was concentrated in vacuo and the residue redissolved in dichloromethane/ trifluoroacetic 
acid (2:1) and stirred at room temperature overnight. The reaction mixture was 
concentrated in vacuo and redissolved in methanol, and again purified on a cationic ion 
exchange resin cartridge (Isolute ™ SCX-2). The recovered basic fractions were further 
purified by XJV guided prep-LC and the desired compound collected from the acidic 
preparative-LC mobile phase via a cationic ion exchange resin as described above. The 
residue was dissolved in hot cyclohexane and to this was added an equimolar amount of 
D-tartaric acid dissolved in a minimal amount of hot isopropanol. The solution was 
allowed to crystallise overnight, and the resulting solid was filtered off and dried in 
vacuo, to yield the title compound as a white crystalline solid. 
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*HNMR (300 MHz, d6-DMSO) 8 H : 1.07 (s, 6H), 1.65 (m, 1H), 1.90 (m, 1H), 2.40 (s, 
2H), 2.78-2.99 (m, 2H), 3.14 (m, 2H), 3.46 (m, 1H), 3.72-3.90 (m, 4H), 7.46 (s, 3H). MS: 
[M+H] = 317/319/321. 



The following Examples were similarly prepared as described above for Example 
162: 

Example 163 

l-{r(24-Dicmorophenvnmethvlirr3 ^-pvrTolidin-3-vnaminol-2-methvlpropan-2-ol L- 
tartrate 

MS: [M+H] =317/319/321. 
Example 164 

1-f { r4-Fluoro-2-(trifluoromethvnp henvnmethv1 > r(3SVpvrrokrtn-3-vl1amino)-2- 
methvlpropan-2-ol .D-tartrate 

MS: [M+H] = 335. 

Example 165 

l-ir(2-CMoro-4-fluorophenvnmet hvn^ 
P-tartrate 

MS: [M+H] = 301/303. 
Example 166 



l-{r(2- Chloro-6-fluorophenvnmethvnrf3^-pwolidin-3-vl1amino)-2-methvlpropan-2-ol 
L-tartrate 
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a) 1,1-Dimethylethyl (35)-3-({[2-chloro-6-fluoro- 
phenylphenyl]methyl } amino)pyirolidine-l-carboxylate 

To 1,1-dimethylethyl (35)-3-aminopyrroUdine-l-carboxylate (1.06g, 5.8mmol) and 2- 
chloro-6-fluoro-benzaldehyde (0.95g, 5.9mmol) in dichloroethane (lOmL) was added 
sodium triacetoxyborohydride (3.69g, 17.4mmol) in DMF (2mL). The mixture was left to 
stir for 3 days at room temperature. To the reaction mixture was added water. After 
stirring for 10 mins, the chlorinated layer was isolated and purified by flash 
chromatography on silica, eluting with ethyl acetate/isohexane (20:80 to 40:60), to give 
the title compound as an oil. 

MS: [M+H] = 329. 



b)l,l-Dimethylethyl(35)-3-{[(2-chloro-6-fluoro-phenyl)methyl][2-(methoxy)-2- 
oxoethyl]amino}pyrroUdine-l-carboxylate 

To a solution of 1,1-dimethylethyl (35)-3-({ [2-chloro-6- 
fluorophenyl]methyl}amino)pyrrolidine-l-carboxylate (0.30g, 0.81mmol) in acetonitrile, 
under nitrogen and at room temperature, was added methyl bromoacetate (0.09mL, 
0.97mmol), sodium hydrogen carbonate (0.34g, 4.05mmole) and potassium iodide (0.07g, 
0.40mmol). This was left to stir overnight at room temperature. Additional acetonitrile 
(2mL) and methyl bromoacetate (0.09mL, 0.97mmole) were added, and the reaction 
mixture heated to 60°C. After 2 h further methyl bromoacetate (0.97mL, Q.97mmol) was 
added. After 2.5 h further methyl bromoacetate (1.84mL, 1.94mmol) was added and the , 
temperature increased to 80°C. After 2 hours the reaction mixture was allowed to cool, . 
filtered and purified by flash chromatography on silica, eluting with ethyl 
acetate/isohexane (0: 100 to 30:70), to give the title compound as an oil. 



MS: [M+H] =443. 
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c) 1,1-Dimethylethyl (3S)-3-[[(2-chloro-6-fluorophenyl)-methyl]((2-hydroxy-2- 
methypropyl)amino]pyrrolidine-l-carboxylate 

To a solution of 1,1-dimethylethyl (35)-3-{[(2-chloro-6-fluorophenyl)methyl][2- 
(methoxy)-2-oxoethyl]amino}-pyro^ (0.24g, 0.60mmol) in dry THF 

(2mL), under nitrogen and at -10°C, was added a solution of methyl magnesium bromide 
in toluene/THF (1.4M solution, 4.28mL, 5.99mmol) dropwise over 2 mins. After 3 hours 
water (50mL) was added to the reaction mixture followed by ammonium chloride (0.3g). 
The resulting mixture was extracted with diethyl ether (3x50mL). The combined ethereal 
extracts were washed with brine (50mL), then dried over sodium sulphate. Concentration 
in vacuo yielded a pale yellow oil. 

MS: [M+H] =401. 

d) l-{[(2-CMoro-6-fluorophenyl)me^ 
ol L-tartrate 

14-Dimethylethyl(3S)-3-[[(2-chloro-6-fluorophenyl)-methyl]((2-hydroxy-2- 
methypropyl)amino]pyrrolidine-l-carboxylate (0.23mg, 0.57mmol), trifluoroacetic acid 
(0.43mL, 5.74mmol) and dichloromethane (5mL) were stirred at room temperature for 
3.5 h. The solution was evaporated in vacuo to give an oil. This was redissolved in 
methanol and filtered through a cationic ion exchange resin (Isolute ™ SCX-2). The basic 
components were isolated by elution with 2N ammonia in methanol. The eluate was 
evaporated in vacuo and the resultant oil converted to the L-tartrate acid salt 
(crystallisation from methanol/ethyl acetate/diethyl ether), to give the title compound as a 
white solid. 



! HNMR (300MHz, CD 3 OD): 5 H 7.40-7.29 (m, 2H), 7.17-7.11 (t, 1H), 4.44 (s, 2H), 
4.04-3.3.93 (m, 3H), 3.53-3.22 (m, 4H), 2.67-2.52 (q, 2H), 2.25-2.17 (m, 2H), 1.01 (s, 
3H), 0.94 (s, 3H); MS: [M+H] = 301. 
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The following Examples were similarly prepared as described above for Example 

166: 



Example 167 

l-{rC2-Phenyl-5-fluorophe n vnmeth^ 
L-tartrate 

*H NMR (300MHz, CD 3 OD): Sh 7.61-7.58 (d, 1H), 7.50-7.39 (m, 3H), 7.31-7.22 (m, 
3H), 7.10-7.05 (t, 1H), 4.44 (s, 2H), 3.90-3.76 (m, 2H), 3.68-3.60 (m, 1H), 3.35-3.30 (m, 
1H), 3.20-3.05 (m, 2H), 3.00-2.92 (m, 1H), 2.53-2.43 (m, 2H), 1.90-1.68 (m, 2H), 1.19- 
1.18(m,6H);MS: [M+H] = 343. , 

Example 168 



1-f { r2-(Trifluoromethyl)phenvllmethv1 1 rn.^- p vrrolidin-3-v11 am inoll2- m efhv1p m f a n-9- 
ol I>-tartrate 



MS: [M+H] = 317. 
Example 169 

^-(2-MemvlpropvlV^-f4- methvlbeTi7.v1VpvrrobdiTi-3- a rnin f » 

a) To a suspension of 4-nitrophenyl carbonate resin (1.56g, 1.5mmol) in DMF (15mL) 
was added 3-trifluoro-acetamidopyrroUdine hydrochloride (0.98g, 4.5mmol) stidN,N- 
diisopropylethylamine (1.56mL, 9mmol). The mixture was agitated gently for 3 
hours, then filtered and washed with DMF (2 x 50mL), methanol (3 x 50mL) and 
THF (4 x 50mL). 

b) To a suspension of the resin prepared in step (a) in THF (27mL) was added a solution 
of hthium hydroxide hydrate (315mg, 7.5mmol) in water (3mL). The mixture was 
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agitated gently for 22 hours, then filtered, washed with THF (40niL), THF/water (1:1 
v/v, 40mL), THF (3 x 40mL) and methanol (4 x 40mL), and dried in vacuo at 40°C. 

c) Aliquots (47mg, O.OSmmol) of the resin prepared in step (b) were dispensed into a 
5 Titan 24-well Filter Plate (Radleys) fitted with 5 |mm PTFE frits. The bottom of the 

filter plate was closed with a PTFE seal retained by a Combi-Clamp (Radleys). To 
each well was added a 0.5M solution of a substituted benzaldehyde in 
trimethylorthoformate (1.0 mL, O.Smmol), exemplified here by 4- 
methylbenzaldehyde. The top of the plate was closed with a PTFE seal retained by 
10 the Combi-Clamp and the whole assembly agitated by orbital shaking for 66 hrs. 

After removal of the seals the reactions were filtered under a slight vacuum and 
washed with TMOF (3 x 2.5mL) and DMF (3 x 2.5mL). 

The bottom of the filter plate was closed with a PTFE seal retained by a Combi- 
Clamp. To each well was added DMF/acetic acid (9:1 v/v, 0.5mL) and a 1.0M 
solution of sodium cyanoborohydride. in DMF/acetic acid (9:1 v/v, 0.5mL, 0.5mmol). 
The top of the plate was closed with a PTFE seal retained by the Combi-Clamp and 
the whole assembly agitated by orbital shaking for 23 hrs. After removal of the seals 
the reactions were filtered under a slight vacuum and washed with DMF (4 x 2.5mL). 

The bottom of the filter plate was closed with a PTFE seal retained by a Combi- 
Clamp. To each well was added DMF (0.5mL), a 1.0M solution of an aldehyde in 
DMF (0.5mL, O.Smmol) (exemplified here by 2-methyl-propanaldehyde) and a 0.5M 
solution of sodium triacetoxyborohydride in DMF (0.5mL, 0.25mmol), The top of the 
plate was closed with a PTFE seal retained by the Combi-Clamp and the whole 
assembly agitated by orbital shaking for 23 hours. After removal of the seals the 
reactions were filtered under a slight vacuum and washed with DMF (2.5mL), ethanol 
(2 x 2.5mL) and DCM (4 x 2.5mL). 

30 f) The bottom of the filter plate was closed with a PTFE seal retained by a Combi-Clamp. 
To each well was added a TFA/H 2 0 mixture (95:5 v/v, lmL). The top of the plate 
was closed with a PTFE seal retained by the Combi-Clamp and the whole assembly 
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agitated by orbital shaking for 6 hours. After removal of the seals the reactions were 
filtered under a slight vacuum arid washed withDCM (2 x~2mL). Appropriate 
filtrates and washings were combined and volatile components removed by vacuum " 
evaporation. Each residue was dissolved in methanol (lmL) and the solutions applied 
to methanol-washed SCX-2 cation-exchange cartridges (0.5 g/2.5mL) (Jones 
. Chromatography). After draining under gravity the cartridges were washed with 
methanol (2.5mL) and the products then eluted using a 2M solution of ammonia in ' 
methanol (2.5mL). Removal of volatile components by vacuum evaporation gave the 
desired products. 

By this means was prepared ^-(2-methylpropyl)-iV-(4-memylbenzyl)-pyrrohdin-3-amine. 

*HNMR □„ (300 MHz CDCI3): 7.23-7.20 (2H, d), 7.11-7.09 (2H, d), 3.63-3.49 
(2H, q), 3.36-3.25 (1H, m), 3.00-2.86 (2H, m), 2.84-2.72 (2H, m), 2.33 (3H, s), 2.22-2.20 
(2H, d), 1.84-1.63 (3H, m), 0.88-0,85 (6H, dd); [M+H] = 247. 



The following Examples were similarly prepared, as described above for Example 
169, using the appropriate substituted benzaldehyde in step (c) and the appropriate 
aldehyde in step (e): 

Example 170 

^-(2-MemvlpropvlV^-f4-n hloroben7.vl>-pvrrolidin-3- fl miTiP. 

MS: [M+H] = 267/269. 
Example 171 

iy , <2-Meth vlpropvl)-iy-(4-methoxvben 7 . Y l > >-pvrrolidin-3- a miT, ft 



MS: [M+H] = 263 
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Example 172 

-amine 

MS: [M+H] = 301/303/305. 
Example 173 

/V-a-MethvlpropvlV^- ra-trifluoromethvlbenzvlVpyrroIidin-S-aminR 

MS: [M+H] =301 
Example 174 

jV-CvcIohexvlmethvl -Ar-benzvl-pyrrolidin-3-amine 

MS: [M+H] = 273 
Example 175 

jV-Cvclohexvlmethvl-^- r4-methoxvbenzvlVpvrrolidin-3-amine 

MS: [M+H] = 303 
Example 176 

JSr-Cvclohexvlmethvl-^- r4-methvlbenzvn-pvrrolidin-3-amipe 

MS: [M+H] = 287 
Example 177 
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A^Cvclohexvlmethvl-i\^-f3.4-dicMorobenzvl)-pvnroUdin-3-amine 
MS: [M+H] = 341/343/345. 

5 . 

Example 178 

jV-Cvclopropvlmethyl-A^(4-cMorobeiizvlVpvn:olidin- 3-aTriinp. 
10 MS: [M+H] = 265/267. 
Example 179 

A^Cvclopropvlmethvl-JV-(4-methoxvbenzvl)-pvrrolidin-3-amipe 

15 

MS: [M+H] = 261 
Example 180 

20 iS^CvclopropvlmeAvl-iV-(3 .4-dichloroben2vlVp vrroli din-3-amiTie 
MS: [M+H] = 299/301/303. 
Example 181 

25 

A/-OvclopropVlmethvl-iV-(2-trifl^^ 
MS: [M+H] = 299 
30 Example 182 

//-Butvl-jV-benzvl-pyrrolidin-3 -amine 
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MS: [M+H] = 233 
Example 183 

5 

iV-Butvl-jV-(4-chloroben2vlVpvrrolidin-3-amine 
MS: [M+H] = 267/269. 
10 Example 184 

A^-Butvl-Ar-r^ methoxvbenzvD-pvrrolidin-S-amine 
MS: [M+H] =263 

15 

Example 185 

iV-Butvl-//-<'4-m ethvlbenzvn-pvrrolidin-3-amiTip. 
20 MS: [M+H] =247 

0 

Example 186 

N-Butvl-A^-r3.4-dic hlorobenzvlVp viTQlidin-3-air>ir. ft 

25 

MS: [M+H] = 301/303/305. 
Example 187 

30 ^-Butvl-jV-f 2-trif]uoromethvlbenzvlVpvrrolidin-3-aminp. 
MS: [M+H] = 301 



P-15735 



--103- 



Example 188 

5 (3SVi^r(32?VTetrah^ 

amine L-tartrate ■> . 

a) (35)-Tetrahydrofuran-3-yl 4-methylbenzenesulfonate 

10 To a stirred solution of (3S)-tetrahydrofuran-3-ol (1.76g, 20mmol) dissolved in dry 

pyridine (20mL)was added 4-methylbenzenesulfonyl chloride (4.19g, 22mmol). The 
mixture was stiired at room temperature for 4 h, then was diluted with ethyl acetate and 
washed with aqueous citric acid. The organic extracts were washed with brine, dried 
(MgS0 4 ), filtered and evaporated in vacuo. The crude product was purified by flash 

15 chromatography on silica, eluting with ethyl acetate/cyclohexane (0: 100 to 30:70), to 
yield the title compound as a white solid. 

b) 1,1-Dimethylethyl (3S)-3-[(3i?)-tetrahydro^ 
carboxylate 

20 

A mixture of 1,1-dimethylethyl (SiS^-S-amino-pyrrolidine-l-carboxylate (0.95g, 
5.1mmol), (3S)-tetxahydrofuran-3-yl 4-methylbenzenesulfonate (0.90g, 3.7mmol) and 
anhydrous potassium carbonate (0.53g, 3.8mmol) was stirred and heated at 100°C for 2 
days. The reaction mixture was cooled and extracted from water into ethyl acetate. The 
25 organic extracts were dried (MgS0 4 ), filtered and evaporated in vacuo. The crude product 
was purified by flash chromatography on silica, eluting with methanol/ethyl acetate 
(0:100 to 30:70), to yield the title compound as an oil. 



30 



c) 1,1-Dimethylethyl (35)-3-((3^)-tetrahydrofuran-3-yl{[2- 
(trifluoromethyl)phenyl]methyl } amino)pyrrolidine-l -carboxylate 
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A mixture of 1,1-dimethylethyl (35)-3-[(3i?)-tetrahydrofuran-3- 
ylamino]pyrroUdine-l-carboxylate (0.20g, 0.78mmol), 2-(trifluoromethyl)benzyl bromide 
(0.22g, 0.94mmol) and anhydrous potassium carbonate (0.16g, 1.17mmol) in acetonitrile 
was heated at reflux for 3 days. The reaction was extracted from water into ethyl acetate, 
and the combined organic extracts dried (MgS0 4 ), filtered and evaporated in vacuo. The 
crude product was purified by flash chromatography on silica, eluting with ethyl 
acetate/cyclohexane (20:80 to 40:60), to yield the title compound as an oil. 

d) (3S)-iV-[(3i?)-Tetrahydrofuran-3-yl]-iV-{ [2-(trifluoromethyl)phenyl]methyl }pyrrolidin- 
3-amine L-tartrate 

To a stirred solution of 1,1-dimethylethyl (3 J R)-3-((3/?)-tetrahydrofuran-3-yl{[2- 
(trifluoromemyl)phenyl]-memyl}amino)pyrrolidine-l-carboxylate (0.12g, 0.29mmol) in 
dichloromethane (4mL) was added trifluoroacetic acid (2mL). After stirring at room 
temperature for 3 h the solvent was removed in vacuo and the crude product taken up in 
methanol. This solution was absorbed onto a cationic ion exchange resin (Isolute ™ SCX- 
2) and the basic components recovered from the column by elution with 2N ammonia in 
methanol. The eluate was evaporated, taken up again in methanol and L-tartaric acid (1 
equivalent) added. The solvent was removed in vacuo and the resultant gum triturated 
with diethyl ether to yield the title compound as a pink microcrystalline solid. 

*H NMR (300 MHz, CD 3 OD) 8 H : 7.82 (d, 1H), 7.57 (d, 1H), 7.53 (t, 1H), 7.32 (t, 
1H), 4.31 (s, 2H), 3.92-3.82 (m, 3H), 3.70-3.47 (m, 5H), 3.37-3.22 (m, 2H), 3.17-3.03 (m, 
1H), 2.94 (dd, 1H), 2.12-1.96 (m, 2H), 1.85-1.67 (m, 2H); MS: [M+H] = 315. 

Example 189 

(35)-iV r -r(3^-Te<Tahvdrofuran-3-vn-Ar-( r2-(trifluoromethvnphenvllmethvl^ 
amine L-tartrate 



Prepared as described above for Example 188, from (37?)-tetrahydrofuran-3-ol. 
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*H NMR (300 MHz, CD 3 OD) 8 H : 7.81 (d, 1H), 7.57 (d, 1H), 7.53 (t, 1H), 7.32 (t, 
1H), 4.30 (s, 2H), 3.95-3.80 (m, 3H), 3.71-3.50 (m, 5H), 3.34-3.22 (m, 2H)~ 3.17-3.05 (m, 
1H), 2.89 (dd, 1H), 2.14-1.95 (m, 2H), 1.89-1173 (m, 2H); MS: [M+H] = 315. 

The following Examples were prepared as described above for Examples 188 and 
189, from the appropriate enantiomer of tetrahydrofuran-3-ol and the substituted benzyl 
bromide: 

Example 190 

(3^-i^ai.r-Biphenvl1-2-vlme^^ 
tartrate 

J H NMR (300 MHz, CD 3 OD)8 H : 7.63 (d, 1H), 7.49-7.26 (m,5H), 7.19 (dd, 1H), • 
4.44 (s, 2H), 3.95-3.85 (m, 1H), 3.70 (bs, 2H), 3.66-3.47 (m, 5H), 3.33-3.05 (m, 3H), 2.87 
(dd, 1H), 2.06-1.86 (m, 2H), 1.82-1.62 (m, 2H); MS: [M+H] = 323. 

Example 191 

(3SViV-fri. r-Biphenvl1-2-vlmefo^^ 
tartrate 

J H NMR (300 MHz, CD 3 OD) S H : 7.62 (d, 1H), 7.50-7.23 (m, 5H)> 7.19 (dd, 1H), 
4.47 (s, 2H), 3.95-3.84 (m, 1H), 3.76 (d, 1H), 3.65 (d, 1H), 3.65-3.44 (m, 5H), 3.37-3.27 
(m, 1H), 3.20-3.07 (m, 2H), 2.86-2.76 (m, 1H), 2.03-1.69 (m, 4H); MS: [M+H] = 323. 

Example 192 

(3SriV-r(2-CMoro-6-fluorophenvnmemvl1^^^ 
amine L-tartrate 



r 
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'HNMR (300 MHz, CD 3 OD) 8 H : 7.28-7.14 (m, 2H), 7.00 (m, 1H), 4.30 (s, 2H), 
3.98-3.88 (m, 1H), 3.88-3.78 (m, 3H), 3.68 (m, 1H), 3.56-3.40 (m, 3H), 3.40-3.28 (m, 
1H), 3.28-3.05 (m, 3H), 2.08-1.93 (m, 3H), 1.90-1.76 (m, 1H); MS: [M+H] = 299/301. 

5 

Example 193 

G^-iV-rf2-Chloro-6-fluorophenv^ 
amine L-tartrate 

10 

J H NMR (300 MHz, CD3OD) 5h: 7.39-7.25 (m, 2H), 7.1 1 (m, 1H), 4.42 (s, 2H), 
4.10-3.98 (m, 1H), 3.94 (dd, 2H), 3.91-3.74 (m, 2H), 3.74-3.52 (m, 3H), 3.52-3.41 (m, 
1H), 3.33-3.17 (m, 3H), 2.24-2.00 (m, 4H); MS: [M+H] = 299/301. 

15 Example 194 

(3^-jV-r(Tetrahvdrofura^ 
3-amine L-tartrate 

20 a) 1,1-Dimethylethyl (350-3-[(tetrahydrofuran-3-yl)methylamino]pyrroUdine-l- 
carboxylate 

A mixture of 1,1-dimethylethyl (3S)-3-amino-pyrrolidine-l-carboxylate (1.86g, 
lOmmol), tetrahydrofuran-3-carboxaldehyde (2.0g, lOmmol) and anhydrous magnesium 

25 sulfate (5.0g) in dichloroethane (15mL) for 10 mins, then sodium triacetoxyborohydride 
(4.2g, 20mmol) was added in portions over 30 mins. The reaction mixture was left to stir 
for 3 days. The reaction mixture was diluted with water and extracted into 
dichloromethane. The organic extracts were washed with water, dried (MgSC^), filtered 
and evaporated in vacuo. The crude product was purified by flash chromatography on 

30 silica, eluting with methanol/chloroform (0: 100 to 10:90), to yield the title compound as 
an oil. 
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b) 1,1-Dimethylethyl (3S)-3-{[(tetrahydrofuran-3-yl)methyl]{[2- 
(trifluoromemyl)phenyl]methyl }-amino }pyrrohdine-I-carboxylate 

To a stirred solution of 14-dimethylethyl (35)-3-[(tetrahydrofuran-3- 
yl)methylarnino]pyrroUdirie-l-carboxylate (0.54g, 2mmol) and 2-(trifluoromethyl)- 
benzaldehyde (0.52g, 3mmol) in dichloroethane (20mL) was added sodium 
triacetoxyborohydride (0.85g, 4rmnol). The reaction mixture was stirred at room 
temperature for 18 h, then quenched by addition of 2M sodium hydroxide. After stirring 
for 30 mins, the mixture was extracted into ethyl acetate, and the combined organic 
extracts washed with brine, dried (MgS0 4 ), filtered and evaporated in vacuo. The crude 
product was purified by flash chromatography on silica, eluting with ethyl, 
acetate/cyclohexane (10:90 to 30:70), to yield the title compound as an oil. 

c) (35)-^-[(Tetrahydrofuran-3-yl)methyl]-Ar-{ [2- 
(trifluoromemyl)phenyl]memyl}pyrrohmn-3-amineL-tartrate 

1,1-Dimethylethyl (3S)-3-{ [(tetrahydrofuran-3-yl)methyl] { [2- 

(trifluoromemyl)phenyl]memyl}-amino}pyrrolidine-l-carboxylate was deprotected and 
purified as described above in Example 192 d). 

'HNMR (300 MHz, CD 3 OD) 5 H : 7.75 (dd, 1H), 7.58 (d, 1H), 7.53 (t, 1H), 7.33 (t, 
1H), 4.30 (s, 2H), 3.81 (bt, 2H), 3.75-3.47 (m, 4H), 3.42 (dd, 1H), 3.35-3.21 (m, 2H), 
3.16-3.03 (m, 1H), 3.04-2.92 (m, 1H), 2.55-2.40 (m, 2H), 2.36-2.20 (m, 1H), 2.09-1.80 
.(m, 1H), 1.90-1.76 (m, 2H), 1.57-1.42 (m, 1H); MS: [M+H] = 329. 

Example 195 

(3S)-jy-(2-Meth Y lpropylVjV-| r3-phenvIp vri d-2-vllTn e thv1 Upvrrohdin-3-amine. L-tartrate 



a) (3-Phenylpyridin-2-yl)methanol 
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To 3-phenylpyridine-2-carboxylic methyl ester (2.00g, 9.38mmol) in THF, at 0°C 
under nitrogen, was added lithium borohydride (0.13g, 5.85mmol) in portions over 30 
mins. The mixture was allowed to warm to room temperature and left to stir overnight. 
The mixture was quenched with 2N sodium hydroxide solution (lOmL) and extracted 
with ethyl acetate (2 x 50mL). The combined extracts were dried (Na 2 S0 4 ) and 
concentrated in vacuo to give an oil. This was purified by flash chromatography on silica, 
eluting with ethyl acetate/isohexane (0:100 to 40:60), to give the title compound as an oil. 

MS: [M+H] = 186. 

b) 3-Phenylpyridine-2-carbaldehyde 

To oxalyl chloride in dichloromethane (2M solution, 1.59mL, 2.97mmol) under 
nitrogen at -55°C was added DMSO (0.38mL, 5.40mmol) in dichloromethane (0.5mL), 
followed by (3-phenylpyridin-2-yl)methanol (0.50g, 2.70mmol) in dichloromethane 
(1.25mL). After 15 mins, triethylamine (1.88mL, 13.50mmol) was added. After a further 
15 minutes, the mixture was allowed to warm to room temperature. On reaching room 
temperature, water (20mL) was added. This was extracted with dichloromethane (20mL). 
The dichloromethane was washed with water (20mL), brine (20mL), dried (Na 2 S0 4 ) and 
concentrated in vacuo to give the title compound as an oil. 

MS: [M+H] = 184. 

c) U-Dimemylemyl (3S)-3-({[3-phen^ 
carboxylate 

Sodium triacetoxyborohydride (0.37g, 1.76mmol) in DMF (lmL) was added to a 
stirred solution 1,1-dimethylethyl (35)-3-aminopiperidine-l-carboxylate (0.25g, 
1.47mmol) and 3-phenylpyridine-2-carbaldehyde (0.27g, 1.47mmol) in 1,2- 
dichloroethane (4mL). After stirring under nitrogen at room temperature for 1 day, the 
reaction mixture was diluted with methanol (6mL) and absorbed onto a cationic ion 
exchange resin (Isolute ™ SCX-2). After washing the cartridge with methanol (25mL), 
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the basic components were isolated by elution with 2N ammonia in methanol and the 
eluate evaporated to give an oil. This was purified by flash chromatography on silica, 
eluting with meraanoVcncMoromethane (0:100 to 30:70), to give the title compound as an 
oil. 

MS: [M+H] = 354. 

d) 1,1-Dimethylethyl (35)-3-((2-methylpropyl){[3-phenylpyrid-2- 
yl]methyl } amino)pyrrolidine-l-carboxylate 

Sodium triacetoxyborohydride (0.25g, 1.19mmol) in DMF (lmL) was added to a 
stirred solution of 1,1-dimethylethyl (35^-3-({[3-phenylpyrid-2-yl]methyl}amino)- 
pyrroHdine-l-carboxylate (0.14g, 0.40mmol)and isobutyraldehyde (O.llmL, 1.19mmol) 
in 1,2-dichloroethane (4mL). After stirring under nitrogen at room temperature for 1 day, 
the reaction mixture was diluted with methanol (6mL) and absorbed onto a canonic ion 
exchange resin (Isolute ™ SCX-2). After washing the cartridge with methanol (25mL), . 
the basic components were isolated by elution with 2N ammonia in methanol and the : 
eluate evaporated to give an oil. . 

MS: [M+H] = 410. 

e) (3S)-iV-(2-Methylpropyl)-iV-{ [3-phenylpyrid-2-yl]methyl}pyrroUdin-3-amine, L- 
tartrate 

1,1-Dimethylethyl (3S>3-((2-methylpropyl){ [3-phenylpyrid-2- 
yl]memyl}amino)pyrrolidine-l-carboxylate (0.136g, 0:335mmol), trifluoroacetic acid- 
(lmL) and dichloromethane (4mL) were stiired at room temperature for 1 day. The 
solution was evaporated in vacuo to give an oil. This was redissolved in methanol and 
filtered through a cationic ion exchange resin (Isolute ™ SCX-2). The basic components 
were isolated by elution with 2N ammonia in methanol. The eluate was evaporated in 
vacuo and the resultant oil converted to the L-tartaric acid salt (triturated with diethyl 
ether), to give the title compound as a white solid. 



P-15735 



-110- 



'HNMR (300MHz, CD3OD): 5h 8.58-8.56 (dd; 1H), 7.71-7.68 (dd, 1H), 7.53-7.38 
(m, 6H), 4.43 (s, 2H), 3.87 (s, 2H), 3.56-3.47 (m, 1H), 3.38-3.30 (m, 1H), 3.24-3.12 (m, 
2H), 2.99-2.93 (dd, 1H), 2.26-2.14 (m, 2H), 2.02-1.91 (m, 1H), 1.88-1.74 (m, 1H), 1.22- 
1.09 (m, 1H), 1.22-1.09 (m, 6H); MS: [M-fH] = 310. 

The following Example was similarly prepared, as described above for Example 

195: 

Example 196 

(3S)-iV-(Cyclohexvl)-AMr2-(3-^ ^.tartrate 

*HNMR (300MHz, CD 3 OD): 8 H 8.62-8.60 (dd, 1H), 7.73-7.70 (dd, 1H), 7.57-7.38 
(m, 6H), 4.43 (s, 2H), 4.01-3.88 (m, 2H), 3.78-3.69 (m, 1H), 3.41-3.33 (m, 1H), 3.28-3.19 
(m, 1H), 3.14-3.00 (m, 2H), 2.49-2.41 (m, 1H), 2.04-1.86 (m, 2H), 1.72-1.54 (m, 4H), 
1.44-1.40 (m, 1H), 1.15-0.87 (m, 5H); MS: [M+H] = 336. 

Example 197 

(3S)-^-(2-Methylpropyl)-Ar-( r2-(3- D vridv1 Vp h envllmethvl lpvq olidin-3-amiTie. r-tartrat,, 

a) 1,1-Dimethylethyl (35)-3-(2-methylpropyl amino)-pyrrolidine-l-carboxylate 

1,1-Dimethylethyl (35)-3-aminopyrrolidine-l-carboxylate (2.00g, 11.6mmol), 
isobutyraldehyde (1.07mLg, 11.6mmol), 10% palladium on carbon (0.23g) and methanol 
(120mL) were hydrogenated at 60psi for 2 h using a Parr hydrogenator. The catalyst was 
filtered off and the filtrate evaporated in vacuo to give the title compound as an off-white 
solid. 



MS: [M+H] = 243. 
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b) 2-(3-Pyridyl)benzaldehyde 

To Pd(PPh 3 ) 4 (0.085g, 0.07mmol) in acetonitrile (6mL), under nitrogen, was 
added water (2mL) followed by 2-formylphenylboronic acid (0.55g, 3.68mmol), 3- 
bromopyridine (0.36 mL, 3.68mmol) and potassium carbonate (2.69g, 22.07rnmolX After 
stirring for 3 days at 60°C, the reaction mixture was purified by flash chromatography on 
silica, eluting with ethyl acetate/isohexane (10:90 to 30:70), to give the title compound as 
an oil. 

MS: [M+H] = 184. 

c) 1 ,1-Dimethylethyl (35)-3-((2-methylpropyl){ [2-(3- 
pyridyl)phenyl]methyl}amino)pyrroUdine-l-carboxylate 

Sodium triacetoxyborohydride (0.35g, 1.64mmol) in DMF (lmL) was added to a 
stirred solution of 1,1-dimethylethyl (35)-3-(2-methylpropylamino)pyrrohdine-l- 
carboxylate and 2-(3-pyridyl)benzaldehyde (0.265g, 1.09mmol)in 1,2-dichloroethane 
(4mL). After stirring under nitrogen at room temperature for 1 day, the reaction mixture 
was purified by flash chromatography on silica, eluting with ethyl acetate/isohexane 
(0:100 to 40:60), to give the title compound as an oil. 

MS: [M+H] =410. 

d) (3S)-AK2-Memylpropyl)-AM [2-(3-pyridyl)-phenyl]methyl }pyrrolidin-3 -amine, L- 
tartrate 

1,1-Dimethylethyl (3S)-3-((2-methylpropyl){ [2- 
(pyridylmemyl)phenyl]methyl}armno)pyrroHdme-l-carboxylate (0.139mg, 0.335mmol), 
trifluoroacetic acid (4mL) and dichloromethane (lOmL) were stirred at room temperature 
for 1 day. The solution was evaporated in vacuo to give an oil. This was redissolved in 
methanol and filtered through a cationic ion exchange resin (Isolute ™ SCX-2). The basic 
components were isolated by elution with 2N ammonia in methanol. The eluate was 
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evaporated in vacuo and the resultant oil converted to the L-tartaric acid salt 
(crystallisation from ethanol/ether), to give the title compound as a white solid. 

X HNMR (300MHz, CD3OD): 8 H 8.58 (m, 2H), 7.90-7.87 (m, 1H), 7.66-7.55 (m, 2H), 
7.49-7.39 (m, 2H), 7.29-7.26 (m, 1H), 4.44 (s, 2H), 3.75-3.58 (m, 2H), 3.55-3.44 (m, 1H), 
3.38-3.30 (m, 1H), 3.21-3.10 (m, 2H), 2.89-2.82 (dd, 1H), 2.21-2.19 (d, 2H), 1.94-1.69 
(m, 2H), 1.54-1.41 (m, 1H), 0.80-0.75 (m, 6H); MS: [M+H] = 310. 

Example 198 

(3S)-iV^2-Methvlpropvn-#-(r2-a-^ r,_ 
tartrate 

a) 1,1-Dimethylethyl (3S)-3-((2-methylpropyl){[2-(l- 
pyrazolyl)phenyl]methyl } amino)pyrrolidine-l-carboxylate 

To copper iodide (1.4mg, 0.007mmol), potassium carbonate (0.098g, 0.802mmol) 
and pyrazole (0.099g, 1.46mmol), under nitrogen in DMF (1.5mL), was added (3S)-3-(2- 
methylpropyl) { [(2-bromophenyl)methyl]amino } -pyrrolidine- 1 -carboxylate (0.300g, 
0.729mmol). The reaction mixture was sealed in a lOmL microwave tube and heated in a 
microwave oven (100 watt power) to 160°C for 10 minutes, then at 170°C for 10 minutes, 
then finally at 200°C (150 watt power) for 10 minutes. To the reaction mixture was added 
water (5mL). This was extracted with dichloromethane (3 x 2mL). The combined extracts 
were purified by flash chromatography on silica, eluting with ethyl acetate/isohexane 
(0: 100 to 40:60), to give the title compound as an oil. 

MS: [M+H] = 399. 



b ) (35)-^-(2-MemvlpropvlV^-(r2-a-pvra2o1 vnphenvll-memvllpvrrohdine-3-amine. 7V 
tartrate 
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1,1-Dimethylethyl (35)-3-((2-methylpropyl).{[2-(l- 
pyrazolyl)phenyl]methyl}an^o)pyrroHdine-l-carboxylate was deprotected as described 
above in Example 197 d). • 

*HNMR (300MHz, CDiOD): 5 H 7.91-7.90 (d, IK), 7.79-7.75 (m, 2H), 7.57-7.43 (dd, 
1H), 6.59-6.57 (m, 1H), 4.43 (s, 2H), 3.69-3.48 (m, 3H), 3.40-3.32 (m, 1H), 3.27-3.12 (fn^ 
2H), 2.96-2.89 (dd, 1H), 2.25-2.23 (d, 2H), 2.02-1.92 (m, 1H), 1.88-1.74 (m, 1H), 1.70- 
1.57 (m, 1H), 0.90-0.87 (m, 6H); MS: [M+H] = 299. 

Example 199 

(3S)-jV-Propyl-jNMr2-(trifluoro m 
tartrate 

a) 1,1-Dimethyl (3S)-3-((pyridin-3-ylmethyl){[2- 
(trmuoromemyl)phenyl]memyl}amino)pyrrolidine-l-carboxylate 

Sodium-triacetoxyborohydride (22.55g, 106.4mmol) was added to a stirred solution of 
1,1-dimethyl (3S)-3-({[2-(trmuoromemyl)phenyl]memyl}arrnno)pyrrolidine-l- 
carboxylate (36.66g, 106.4mmol), propionaldehyde (7.74mL, 106.4mmol) and 1,2- 
dichloroethane (180mL). After stirring under nitrogen at room temperature for 1 hour, 
the reaction mixture was diluted with dichloromethane (lOmL) and washed with 2N 
sodium hydroxide, then with water. The organic phases were combined and the solvent 
removed in.vacuo. The resultant oil was purified by flash chromatography on silica, 
eluting with ethyl acetate/cyclohexane (10:90 to 40:60), to give the title compound as an 
oil. 

MS: [M+H] = 387. 



b) (3S)-iV-Propyl-AH [2-(trifluoromethyl)phenyl]methyl}-pyrrolidine-3-amine, //-tartrate 



P-15735 

-114- 

1,1-Dimethyl (3S)-3 -(propyl { [2-(trifluoromethyl)- 
phenyl]methyl}amino)pyrrolidine-l-carboxylate (23.1g, 59.8mmol), TFA (45mL) and 
DCM (150mL) were stirred at room temperature for 1 day. The solution was evaporated 
in vacuo to give an oil. This was redissolved in methanol and filtered through a cationic 
ion exchange resin (Isolute ™ SCX-2). The basic components were isolated by elution 
with 2N ammonia in methanol. The eluate was evaporated in vacuo and the resultant oil 
converted to the L-tartaric acid salt to give, after recrystallisation from hot isopropanol, 
the title compound as a white solid. 

! HNMR (300MHz, CD 3 OD): 8 H 7.97-7.92(d, 1H), 7.68-7.59 (m, 2H), 7.44-7.42(t, 
1H), 4.41 (s, 2H), 3.96-3.82 (AB, 2H), 3.69-3.59 (m, 1H), 3.45-3.3.37 (m, 2H), 3.29-3.2 
(m, 1H), 3.15-3.08 (m, 1H), 2.59-2.54 (m, 2H), 2.18-2.09 (m, 1H), 2.03-1.89 (m, 1H), 
1.55-1.43 (m, 2H), 0.90-0.85 (t, 3H); MS: [M+H] = 287. 



The following Examples were similarly prepared as described above for Example 
199, by reductive alkylation of the appropriate pyrrolidine carboxylate with the 
appropriate aldehyde and subsequent deprotection: 

Example 200 

(3SVN-f5-fluoro-2-ftrif 1uoromethvnphenvl1methvl)-N-Dropvlpwolidin-3-amineD- 
tartrate 

J H NMR (300 MHz, CD 3 OD) 8 H : 0.91 (t, 3H), 1.45-1.58 (m, 2H), 1.90-2.03 (m, 1H), 
2.13-2.23 (m, 1H), 2.57-2.62 (m, 2H), 3.10-3.17 (m, 1H), 3.22-3.30 (m, 1H), 3.40-3.48 
(m, 2H), 3.68 (quintet, 1H), 3.91 (q, 2H), 4.43 (s, 2H), 7.17 (t,d, 1H), 7.70-7.87 (m, 2H); 
MS: [M+H]= 305. 
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Example201 

r3SVAT-(P vridin-3-vlmethvD-iV-f r2-(trifluoromethvlVphenvllmethvl lp vrrolidm-3-flTninft , 
L-tartrate 

*H NMR (300MHz, CD 3 OD): 5 H 8.41-8.40 (d, 1H), 8.29-8.27 (d, 1H), 7.76-7.74 (d, 
2H), 7.54-7.48 (m, 2H), 7.28-7.24 (m, 2H), 4.30 (s, 2H), 3.79-3.76 (m, 2H), 3.71-3.60 (m, 
2H), 3.58-3.52 (m, 1H), 3.36-3.22 (m, 2H), 3.14-3.07 (m, 2H), 2.11-1.92 (m, 2H); MS: 
[M+H] = 336. 

Example 202 ■ 

(3S)-Ar-r(4-Huorori.r-biphenvl1-2-m^ 
L-tartrate 

*H NMR (300MHz, CD 3 OD): 8 H 8.35-8.32 (d, 1H), 7.65-7.51 (t, 1H), 7.48-7.00 (m, 
9H), 6.91-6.76 (t, 1H), 4.31 (s, 2H), 3.67-3.44 (m, 4H), 3.41-3.20 (m, 1H), 3.18-2.92 (m, 
4H), 1.89-1.69 (m, 2H); MS: [M+H] = 362. 

Example 203 

(3Syj\ir(4-Huorori.r- biDhenvl1-2^ 
L-tartrate 

J H NMR (300MHz, CD 3 OD): 8fi 8.28-8.26 (m, 2H), 7.59-7.56 (d, 1H), 7.36-7.05 (m, 
8H), 6.93-6.87 (t, 1H), 4.32 (s, 2H), 3.62-3.50 (m, 4H), 3.45-3.34 (m, 1H), 3.27-3.01 (m, 
3H), 2.98-2.83 (m, 1H), 1.97-1.73 (m, 2H); MS: [M+H] = 362. 



Example 204 
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(3S)-iV^r(2-CMoro-6-fluorophenvnm ^ 
L-Tartrate . 

*H NMR (300MHz, CD3OD): S H 8.37-8.35 (d, 1H), 7.69-7.63 (t, 1H), 7.39-7.37 (d, 
1H), 7.25-7.14 (m, 3H), 7.01-6.97 (t, 1H), 4.43 (s, 2H), 3.98-3.96 (m, 2H), 3.88-3.87 (m, 
2H), 3.81-3.70 (m, 1H), 3.49-3.42 (m, 2H), 3.36-3.21 (m, 2H), 2.26-2.09 (m, 2H); MS: 
[M+H] = 320. 



Example 205 

(3S>jV"-r(2-Chloro-6- fluorophenvnmet^ 
L-tartrate 

*H NMR (300MHz, CD 3 OD): Sh 8.30-8.29 (d, 1H), 8.20-8.18 (d, 1H), 7.61-7.59 (d, 
1H), 7.18-7.03 (m, 3H), 6.91-6.84 (m, 1H), 4.33 (s, 2H), 3.82 (s, 2H), 3.76-3.61 (m, 3H), 
3.40-3.32 (m, 2H), 3.19-3.11 (m, 2H), 2.16-2.04 (m, 2H); MS: [M+H] = 320. 

Example 206 

(3Sy/^rf2-Cmoro-6-fl uorophenvnmethv^ 
L-tartrate 

*H NMR (300MHz, CD 3 OD): 8 H 8.30-8.29 (d, 1H), 8.20-8.18 (d, 1H), 7.61-7.59 (d, 
1H), 7.18-7.03 (m, 3H), 6.91-6.84 (m, 1H), 4.33 (s, 2H), 3.82 (s, 2H), 3.76-3.61 (m, 3H), 
3.40-3.32 (m, 2H), 3.19-3.11 (m, 2H), 2.16-2.04 (m, 2H); MS: [M+H] = 320. 

Example 207 



(3SyAr-(Rvridin-2-vlme ftvlVN-{r2-rMfl 
L-tartrate 
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MS: [M+H] = 336. 

The compounds of the present invention are inhibitors of the uptake of one or more 
monoamines selected from serotonin, norepinephrine and dopamine. Their selectivity 
profiles may be determined using the assays described below (see also J. Gobel, D.L. 
Saussy and A. Goetz, J. Pharmacol. Toxicolo. (1999), 42, 237-244). Compounds of 
Formula I and their pharmaceutically acceptable salts exhibit a Kj value less than lOOnM 
at one or more of these monoamines. Preferred compounds of Formula I and their 
pharmaceutically acceptable salts exhibit a Kj value less than 50nM at one or more of 
these monoamines. Especially preferred compounds of Formula I and their 
pharmaceutically acceptable salts exhibit a Kj value less than 20nM at one or more of 
these monoamines. 

Biogenic amine transporters control the amount of neurotransmitters in the synaptic cleft. 
Inhibition of the respective transporter leads to a rise in that neurotransmitter. Inhibition 
of the individual transporters can be studied by a simple competitive binding assay using 
selective radioligands for the individual expressed human transporter site. Compounds 
may be compared for selectivity and potency on the human norepinephrine transporter 
(hNET), the h-serotonin transporter (hSERT) and the h-dopamine transporter (hDAT) 
using membranes prepared from HEK293 cells expressing the respective transporter site. 

Norepinephrine Binding Assay 

The ability of compounds to compete with [ 3 H]-Nisoxetine for its binding sites on cloned 
human norepinephrine membranes has been used as a measure of its ability to block 
norepinephrine uptake via its specific transporter. 

Membrane Preparation 

Cell pastes from large scale production of HEK-293 cells expressing cloned human 
noradrenaline transporters were homogenised in 4 volumes 50mM Tris.HCl containing 
300mM NaCl and 5mM KC1, pH 7.4. The homogenate was centrifuged twice (40,000g, 
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lOmin, 4°C) with pellet re-suspension in 4 volumes Tris.HCl buffer after the first spin and 
8 volumes after the second spin. The suspended homogenate was centrifuged (lOOg, 
lOmin, 4°C) and the supernatant kept and re-centrifuged (40,000g, 20min, 4°C). The 
pellet was resuspended in Tris.HCl buffer containing the above reagents along with 
10%w/v sucrose and O.lmM PMSF. The membrane preparation was stored in aliquots 
(lml) at -80°C until required. The protein concentration of the membrane preparation 
was determined using a BCA protein assay reagent kit. 

T 3 H1 -Nisoxetine Binding Assay 

Each well of a 96well microtitre plate was set up to contain the following: 

50ul 2nM [N-methyl- 3 H]-Nisoxetine hydrochloride (70-87Ci/mmol) 
75(4.1 Assay buffer (50mM Tris.HCl p H 7.4 containing 300mM NaCl and 5mM KC1) 
25ul Test compound, assay buffer (total binding) or lOuM Desipramine HC1 (non- 
specific binding) 
50^1 WGA PVT SPA Beads (lOmg/ml) 
50ul Membrane (0.2mg protein per ml.) 

The microtitre plates were incubated at room temperature for 10 hours prior to reading in 
a Trilux scintillation counter. The results were analysed using an automatic spline fitting 
programme (Multicalc, Packard, Milton Keynes, UK) to provide Ki values for each of the 
test compounds. 

Serotonin Binding Assay 

The ability to compete with [ 3 H]-citalopram from its binding sites on cloned human 
serotonin membranes has been used as a measure of its ability to block serotonin uptake 
via its specific transporter (Ramamoorthy, S., Giovanetti, E., Qian, Y., Blakely, R., 
(1998) J. Biol. Chem. 273,2458). 



Membrane Preparation . 
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The preparation of membrane is essentially similar to that for the norepinephrine 
membrane. The membrane preparation was stored in aliquots (1ml) at -70°C until 
required. The protein concentration of the membrane preparation was determined using 
BCA protein assay reagent kit 

r 3 H1-Citalopram Binding Assay 

Each well of a 96well microtitre plate was set up to contain the following: 
50jxl 2nM [ 3 H]-Citalopram (60-86Ci/mmol) 

-75JJ.1 Assay buffer (50mM Tris.HCl pH 7.4 containing 150mM NaCl and 5mM 

KC1) " 

25\i\ Diluted compound, assay buffer (total binding) or IOOjuM Fluoxetine (non-. 

specific binding) 
50|itl WGA PVT SPA Beads (40mg/ml) 

50|il Membrane preparation (0.4mg protein per ml) 

The microtitre plates were incubated at room temperature for 10 hours prior to reading in 
a Trilux scintillation counter. The results were analysed using an automatic spline fitting 
programme (Multicalc, Packard, Milton Keynes, UK) to provide Ki (nM) values for each 
of the unknown compounds. 

Dopamine Binding Assay 

The ability to compete with [ 3 H]-WIN35,428 for its binding sites on cloned human 
dopamine membranes has been used as a measure"of its ability to block dopamine uptake 
via its specific transporter (Ramamoorthy et al 1998) . 

Membrane Preparation . 

Is essentially the same as for serotonin membranes 



r 3 H1-WIN35,428 Binding Assay 

Each well of a 96well microtitre plate was set up to contain the following: 
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50yl 4nM [ 3 H]-WIN35,428428 (84-87Ci/mmol) 

75ul Assay buffer (50mM Tris.HCl pH 7.4 containing 150mM NaCl and 5mM 

KC1) 

25|4l Diluted compound, assay buffer(total binding) or lOOuM Nomifensine 

(non-specific binding) 
50ul WGA PVT SPA Beads (lOmg/ml) 

50ul Membrane preparation (0.2mg protein per ml.) 

The microtitre plates were incubated at room temperature for 120 minutes prior to reading 
in a Trilux scintillation counter. The results were analysed using an automatic spline 
fitting programme (Multicalc, Packard, Milton Keynes, UK) to provide Ki values for each 
of the unknown compounds. 

CYP2D6 Assays 

CYP2D6 is a mammalian enzyme which is commonly associated with the metabolism of 
pharmaceutical compounds. Stability versus this enzyme is desirable because it improves 
the half-life of a systemically administered drug substance. Compounds may be tested 
both as substrates and as inhibitors of this enzyme by means of the following assays. 

CYP2D6 substrate assay 

This assay determines the involvement of the CYP2D6 in the extent of metabolism of a 
compound (i.e. reverse of the metabolic stability). Preferred compounds of the present 
invention exhibit less than 75% metabolism via the CYP2D6 pathway. 

This assay is performed in vitro with human liver microsomes (HLM). The extent of 
metabolism (after 30 minutes) is determined in HLM in the absence and in the presence 
of the specific CYP2D6 chemical inhibitor (Quinidine). The difference in the extent of 
metabolism in the absence and presence of the inhibitor explains the involvement of 
CYP2D6 in the metabolism of the compound. The incubation conditions are as follows: 
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COMPOUND CONCENTRATION 


4 /xmol/L 


BUFFER 


0. 1 mol/L sodium phosphate pH 7.4 


0NADPH 


1 mmol/L 


MICROSOMAL PROTEIN of 
HLM 


0.5 mg/mL 

- 


SPECIFIC CYP2D6 CHEMICAL 
INHIBITOR 


Qumidine at 0 (without) or 2 /imol/L (with), 
the specific inhibitor 


ORGANIC SOLVENT 


0.25% acetonitrile 


TIME/TEMPERATURE 


0 and 30 minutes/37°C 


REACTION VOLUME 


100 fiL 



The compound is monitored by LC-MS. 



CYP2D6 inhibition assay 

This assay determines the inhibitor effect of a compound on the metabolism of a CYP2D6 
specific probe substrate (i.e. Bufuralol, a substrate that is metabolized to a well-known 
metabolite and whose the metabolism is performed by the CYP2D6). Preferred . 
compounds of the present invention exhibit an IC 30 greater than 6uM as inhibitors of 
CYP2D6. 



Bufuralol 1-hydroxylase activity is determined by using 0.5 mg/ml human liver 
microsomal protein (human biologies), 10 jtmol/L bufuralol, in 0.1 M sodium phosphate 
buffer pH 7.4, incubated for 5 min at 37°C in the presence of 2 mM 0NADPH, with 0, 5 
or 25 nM of the test compound (inhibitor). The compound was dissolved in acetonitrile, 
such that the final concentration of acetonitrile in the incubation was 0.5%. The total 
reaction volume was 100 fil. The reaction was terminated by addition of 75 fil of ' 
methanol followed by centrifugation. 40 jrf of the supernatant was analysed by HPLC. 

A Beckman Ultrasphere C 18 column (5 fim, 250 x 4.6 mm) was used, with a 13 minute 
gradient from 100% of solvent A (0.02 M potassium dihydrogen phosphate buffer pH 
3/methanol (65/35)) to 100 % of solvent B (0.02 M potassium dihydrogen phosphate 
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buffer pH 3/methanol (20/80)), according to the following gradient. The run time was 20 
minutes. Formation of I'-hydroxybufuralol was detected by fluorimetric detection with 
extinction at X 252 nm and emission at X 302 nm. 

Time (min) Solvent A (%) Solvent B (%) 

5 0 100 0 

8 0 100 

12 0 100 

13 100 0 

10 The percent of inhibition is calculated as follows: 

10Q 100 xr-hydroxybufuralol area formed with inhibitor 
l'-hydroxybufuralol area formed without inhibitor 

The IC 50 is calculated from the percent inhibition as follows (assuming competitive 

inhibition)* Compound Concentration x(l00- Percent of inhibition) 

Percent of inhibition 



15 The IC 50 estimation is assumed valid if inhibition is between 20% and 80%. 
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CLAIMS: 
1. A compound of formula (T): 

.2 



■jj. 

i 

H 

(I> 



wherein 

R 1 is Ci-C 6 alkyl (optionally substituted with 1, 2 or 3 halo substituents and/or 
with 1 substituent selected from -S-(Ci-C 3 alkyl), -O-Cd-Cs alkyl) (optionally 
10 substituted with 1, 2 or 3 F atoms), -0-(C 3 -C 6 cycloalkyl), -S0 2 -(Ci-C 3 alkyl), 

-CN, -COO-(Ci-C 2 alkyl) and -OH); C 2 -C 6 alkenyl; -(CH 2 ) q -Ar 2 ; or a group of 
formula (i) or (ii) 



X ^-— (CR 5 R 6 ) S 



(CI^) r (CR 5 R 6 ) 




(CRV)— X 

(i) (ii) 
15 R 2 , R 3 and R 4 are each independently selected from hydrogen or C1-C2 alkyl; 

5 6 7 8 

R,R,R and R are at each occurrence independently selected from hydrogen or 
C1-C2 alkyl; 

-X- is a bond, -CH 2 -, -CH=CH-, -O-, -S-, or -SCV; 
-Y- is a bond, -CH2- or -O-; 
20 -Z is hydrogen, -OH or -O-Cd-Cs alkyl); 

p is 0, 1 or 2; 
q is 0, 1 or 2; 
risOorl; 
s is 0, 1,2 or 3;- 



r 
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tis 0, 1,2, 3 or 4; 



Axi is phenyl, pyridyl, thiazoly], benzothiophenyl or naphthyl; wherein said 
phenyl, pyridyl or thiazolyl group may be substituted with 1, 2 or 3 substituents 
5 each independently selected from halo, cyano, Ci-C 4 alkyl (optionally substituted 

with 1, 2 or 3 F atoms), -0-(Ci-C 4 alkyl) (optionally substituted with 1, 2 or 3 F 
atoms) and -S-(Ci-C 4 alkyl) (optionally substituted with 1, 2 or 3 F atoms) and/or 
with 1 substituent selected from pyridyl, pyrazole, phenyl (optionally substituted 
with 1, 2 or 3 halo substituents) and phenoxy (optionally substituted with 1, 2 or 3 

10 halo substituents); and wherein said benzothiophenyl or naphthyl group may be 

optionally substituted with 1, 2 or 3 substituents each independently selected from 
halo, cyano, C1-C4 alkyl (optionally substituted with 1, 2 or 3 F atoms), -0-(C r C 4 
alkyl) (optionally substituted with 1, 2 or 3 F atoms), and -S-(Ci-C 4 alkyl) 
(optionally substituted with 1, 2 or 3 F atoms); 

15 Ar 2 is naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or phenyl, 

wherein said naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or 
phenyl may be substituted with 1, 2 or 3 substituents each independently selected 
from halo, Ci-C 4 alkyl (optionally substituted with 1, 2 or 3 F atoms) and -0-(Ci- 
C 4 alkyl) (optionally substituted with 1, 2 or 3 F atoms); and pharmaceutically 

20 acceptable salts thereof; provided that 

(a) the cyclic portion of the group of formula (i) must contain at least three carbon 
atoms and not more than seven ring atoms; 

(b) when -X- is -CH=CH-, then the cyclic portion of the group of formula (i) 
must contain at least five carbon atoms; and 

25 (c) when -Z is -OH or -CKQ-C3 alkyl), then -X- is -CH 2 -; 

(d) when -Y- is -O- then p cannot be 0; and 

(e) the compound 3-[(phenyknethyl)-(3S)-3-py^^ is 
excluded. 



30 



2. A compound according to claim 1 wherein 

R 1 is d-C 6 alkyl, C 2 -C 6 alkenyl, -(CH 2 ) m -CF 3 , -(CH^n-S^d-Cs alkyl), -CH 2 - 
COO-(Ci-C 2 alkyl), -(C1-C5 alkylene)-0-(Ci-C 3 alkyl), -(Q-C5 alkylene)-0-(C 3 - 
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'-2- 

V 



R 1 is Cx-C 6 alkyl, d-d alkenyl, -(CH 2 ) m -CF 3 , -(CH 2 ) a -S-(d-d alkyl), -CH, 
COO-CQ-Q, alkyl), -(d-d alkylene)-0-(d-d alkyl), -(d-d alkylene)-0-(C 
d cyclo'alkyl), -(d-d alkylene)-S0 2 -(C 1 -C 3 alkyl), -(d-d alkylene)-OCF 3 , 
-(d-d alkylene)-OH, -(C a -C 5 alkylene)-CN, -(CH 2 ) q -Ar 2 or a group of formula 
(ia),(ib)or(ii) 



\/ 

(CR 7 R 8 ) t ' 





(ii) 



. ( ia ) (ib) 
R , R , R , R 5 , R 6 , R 7 , R 8 , -X-, -Y-, p, q, r and s are as defined in claim 1; 
mis 1,2 or 3; 
nisi, 2 or 3; 
t is 2, 3 or 4; 

-An is phenyl, pyridyl, thiazolyl or naphthyl; wherein said phenyl, pyridyl or 
thiazolyl group may be substituted with 1, 2 or 3 substituents each independently 
selected from halo, trifiuoromethyl, cyano, C!-C 4 alkyl, -0-(d-C 4 alkyl), -0-(d- 
Q difluoroalkyl), -0-(d-Q trifluoroalkyl), -S-(d-Q alkyl), -S-(d-d 
trifluoroalkyl) and/or with 1 substituent selected from pyridyl, pyrazole, phenyl 
(optionally substituted with 1, 2 or 3 halo substituents) and phenoxy (optionally 
substituted with 1, 2 or 3 halo substituents); and wherein said naphthyl group may 
be optionally substituted with 1, 2 or 3 substituents each independently selected 
from" halo, trifiuoromethyl, cyano, d-Q alkyl, -0-(d-C 4 alkyl), -0-(d-C 4 
difluoroalkyl), -0-(d-C 4 trifluoroalkyl), -S-(d-C 4 alkyl), -S-(d-C 2 
trifluoroalkyl); 

Ar 2 is naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or phenyl, 
wherein said naphthyl, pyridyl, thiazolyl, furyl, thiophenyl, benzothiophenyl, or 
phenyl may be substituted with 1, 2 or 3 substituents each independently selected 
from halo, d-C 4 alkyl, trifiuoromethyl and -0-(d-C 4 alkyl); 
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3. A compound according to claim 1 or claim 2 wherein R 2 is hydrogen. 



4. A compound according to any one of claims 1 to 3 wherein R 3 and R 4 are 
hydrogen. 

5 

5. A compound according to any one of claims 1 to 4 wherein each R 5 and R 6 is 
hydrogen. 

6. A compound according to any one of claims 1 to 5 wherein each R and R is 
10 hydrogen. 

7. A compound according to any one of claims 1 to 6 wherein R 1 is C\-Ce alkyl. 

8. A compound according to any one of claims 1 to 6 wherein R 1 is -(C4-C5 
15 al]cylene)-OH. 

9. A compound according to any one of claims 1 to 6 wherein R 1 is a group of 
formula (i), r is 0, s is 2, t is 2, -Z is hydrogen and -X- is -O-, -S- or -SO2-. 

20 10. A compound according to any one of claims 1 to 6 wherein R 1 is a group of 

formula (i), r is 0, s is 1, 2 or 3, t is 1, -Z is hydrogen and -X- is -CH2-. 

1 1. A compound according to any one of claims 1 to 6 wherein R 1 is a group of 
formula (i), r is 1, s is 0, 1, 2 or 3, t is 1, -Z is hydrogen and -X- is -CH2-. 



25 



12. A compound according to any one of claims 2 to 6 wherein R 1 is a group of the 
formula (ib), r is 1, t is 3, and each R 7 and R 8 is hydrogen. 



13. A compound according to any one of claims 1 to 6 wherein R 1 is -(CH2)g-Ar2, and 
30 q is 1. 



P-15735 

- . - -127- 



14. A compound according to claim 13 wherein -Ar 2 is pyridyl, phenyl or phenyl 
subsututed wilh 1, 2 or 3 substituents each independently selected from halo, 
trifluoromethyl or Ci-C 4 alkyl. 

15. A compound according to any one of claims 1 to 14 wherein -Ar, is phenyl- 
phenyl substituted with 1, 2 or 3 substituents each independently selected from 
halo, trifluoromethyl and Cl -C 4 alkyl and/or with 1 substituent selected from 
phenyl, phenyl substituted with 1, 2 or 3 halo substituents, pyridyl, pyrazole, . 
phenoxy and phenoxy substituted with 1, 2 or 3 halo substituents; pyridyl- or 
pyridyl substituted with 1, 2 or 3 substituents each independently selected from 
halo, trifluoromethyl and Q-Q.alkyl and/or with 1 substituent selected from 
phenyl and phenyl substituted with 1, 2 or 3 halo substituents. 

16. A compound according to any one of claims 1 to 15 wherein -An is phenyl or 
phenyl substituted with 1, 2 or 3 substituents each independently selected from 
halo, trifluoromethyl and Q-Q alkyl and/or with 1 substituent selected from . 
Phenyl, phenyl substituted with 1, 2 or 3 halo substituents, pyridyl, pyrazole, 
phenoxy and phenoxy substituted with 1, 2 or 3 halo substituents. 

17. A compound according to any one of claims 1 to 15 wherein -Arx is phenyl 
substituted with 1 or 2 substituents each independently selected from halo 
trifluoromethyl and Cl -G 4 alkyl and/or with 1 substituent selected from phenyl 
phenyl substituted with 1, 2 or 3 halo substituents, pyridyl, pyrazole, phenoxy and 
phenoxy substituted with 1, 2 or 3 halo substituents. 

18. A compound according to any one of claims 1 to 15 wherein -An is pyridyl or 
pyridyl substituted wilh 1, 2 or 3 substituents each independently selected from 
halo, trifluoromethyl and Q-Q alkyl and/or with 1 substituent selected from 
phenyl and phenyl substituted with 1, 2 or 3 halo substituents. 

19. A compound according to any one of claims 1 to 15 wherein -An is pyridyl 
substituted with 1 or 2 substituents each independently selected from halo, 
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trifluoromethyl and C1-C4 allcyl and/or with 1 substituent selected from phenyl 
and phenyl substituted with 1, 2 or 3 halo substituents. 

20. A pharmaceutical composition comprising a compound as claimed in any one of 
claims 1 to 19 or a pharmaceutical^ acceptable salt thereof, together with a 
pharmaceutically acceptable diluent or carrier. 

21. A compound as claimed in any one of claims 1 to 19 or a pharmaceutically 
acceptable salt thereof, for use in therapy. 

22..Use of a compound as claimed in any one of claims 1 to 19 or a pharmaceutically 
acceptable salt thereof, for the manufacture of a medicament for treating a 
disorder of the nervous system. 



23. Use as claimed in claim 19 wherein the disorder of the nervous system is selected 
from the group consisting of adjustment disorders (including depressed mood, 
anxiety, mixed anxiety and depressed mood, disturbance of conduct, and mixed 
disturbance of conduct and mood), age-associated learning and mental disorders 
(including Alzheimer's disease), alcohol addiction, antinociceptive pain, anxiety, 
apathy, attention-deficit (or other cognitive) disorders due to general medical 
conditions, attention-deficit hyperactivity disorder (ADHD), autism, bipolar 
disorder, borderline personality disorder, brain trauma, cardiovascular disorders, 
chronic fatigue syndrome, chronic or acute stress, chron's disease, cognitive 
disorders including mild cognitive impairment (MCI), conduct disorder, 
cyclothymic disorder, dementia of ageing, dementia of the Alzheimers type 
(DAT), depression (including adolescent depression and minor depression), 
dyspepsia, disruptive behavior disorders, drug addiction including cocaine abuse, 
dysthymic disorder, eating disorders (including bulimia and anorexia nervosa), 
emesis, emotional dysregulation, epilepsy, fibromyalgia and other somatoform 
disorders (including somatization disorder, conversion disorder, pain disorder, 
hypochondriasis, body dysmorphic disorder, undifferentiated somatoform 
disorder, and somatoform NOS), functional bowel disorders, gastric motility 
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disorders, gastroesophageal reflux for functional bowel disorders, gastrointestinal 
disorders, generalized anxiety disorder (GAD), headache, hypertension, * 
hypotensive states including orthostatic hypotension, iletis, impulsive control • 
disorders, incontinence (i.e., stress incontinence, genuine stress incontinence, urge 
incontinence and mixed incontinence), inflammatory bowel disorders, inhalation 
disorders, insterstitial cystitis, intoxication disorders (alcohol addiction), irritable 
bowel syndrome, ischemic bowel disease, mania, memory loss, mutism, nicotine 
•addiction, obesity (i.e., reducing the weight of obese or overweight patients) • 
obsessive compulsive disorders and related spectrum disorders, oppositional 
defiant disorder, pain (including cbxonic pain, inflammatory pain, neuropathic 
pain, non-neuropathic non-inflammatory pain, persistent pain, persistent pain of 
mflammatory and/or neuropathic origin, headache and migraine), panic disorders 
Parkmsomsm, peripheral neuropathy, post-traumatic stress disorder, premenstrual 
dysphoric disorder (i.e., premenstrual syndrome and late luteal phase dysphoric 
disorder), psoriasis, psychoactive substance use disorders, psychotic disorders 
(including schizophrenia, schizoaffective and schizophreniform disorders) 
seasonal affective disorder, selective serotonin reuptake inhibition (SSM) "poop 
out" syndrome (i.e., wherein a patient who fails to maintain a satisfactory response 
to SSRI therapy after an initial period of satisfactory response), senile dementia 
sexual dysfunction (including premature ejaculation and erectile difficulty) sleep 
borders (such as narcolepsy and enuresis), smoking cessation, social phobia 
(including social anxiety disorder), specific developmental disorders, substance 
abuse (including alcohol addiction, tobacco abuse, symptoms caused by 
withdrawal or partial withdrawal from the use of tobacco or nicotine and drug 
addxctxon including cocaine abuse), HC disorders (e.g., Tourette's Disease) 
tobacco addiction, trichotilomania, ulcerative colitis, urethral syndrome, vascular . 
dementia and cognitive impairment associated with schizophrenia (CIAS). 

24. A method for inhibiting the uptake of one or more monoamines selected from 
serotonin, dopamine and norepinephrine in a mammal, comprising administering 
to a mammal in need of such inhibition an effective amount of a compound as 
claimed in any one of Claims 1 to 19 or a pharmaceutical^ acceptable salt 
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thereof. 

25. A method for treating disorders associated with dysfunction of the uptake of one 
or more monoamines selected from serotonin, dopamine and norepinephrine in a 
mammal, comprising administering to a patient in need thereof an effective 
amount of a compound as claimed in any one of claims 1 to 19, or a 
pharmaceutically acceptable salt thereof. 




i 
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